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Heward, T. L. .. *.. .. Surveyor to the Local Boards, New Maiden and 

Carshalton. 

Hewson, T., M. Inst. C.E. Borough Engineer, Leeds. 

( Vice-President,) 

Higgins, C, Assoc. M. Inst. Surveyor to the Parish of Islington. 12, Portland 

C.E. Boad, Brownswood, Finsbury Park. 

Higginson, T Surveyor to the Local Board, Widnes. 

Hill, V Surveyor to the Local Board, Alfreton. 

Hisoocks, a. M., Assoc. M. Surveyor to the Parish of St. George the Martyr, 

Inst. C.E. Southwark. 

Hodson, Geo., M. Inst. C.E. Loughborough. Abbey Buildings, Prince's Street, 

Westminster, S.W. 

Holden, Jas Surveyor to the Highway Board, LlaRdaflf. 

Holt, A., Assoc. M. Inst. Borough Surveyor, Lewes, Sussex. 

C.E. 

Holt, G. F District Surveyor, Poplar. 
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HooLET, Cosmo C, Assoc. M. Rural Sanitary Authority, Barton-upon-Irwell, 

Inst. O.E. Patricroft. 

HooLBT, E. p.) Assoc. M. Inst. County Surveyor, Nottingham. 
C.E. 

HooPEB, J. D Surveyor to the Local Board, Woodford, Essex. 

Hope, W. H Surveyor to the Kural Sanitary Authority, 

Eingston-oU'Thames. 

HoPKiNSON, W. H Borough Engineer, Keighley. 

HoBNB, W Engineer to the Local Board, Worthing. 

HoBSFiBLD, J. W Borough Surveyor, Batley. 

HoBTON, G. S Surveyor to the Rural Sanitary Authority, 

Market Bosworth. 

HowcBOFT, James.. .. Surveyor, Kirkleatham Local Board, Redcar, 

Yorkshire. 

Hughes, RoBT Town Surveyor, Rhyl, Flintshire. 

HuMPHBiES, T Town Surveyor, Mexborough. 

HuTOHiKBOir, R. Borough Surveyor, Huntingdon. 

Inolis, J. C, M. Inst C.E. .. Surveyor to the Local Board, Compton Gifford, 

Devon. 

Irving, W. E Surveyor to the Municipal Shire of Toowong, near 

Brisbane, Queensland. 

Jameson, M. W Surveyor to the Local Board, South Homsey. 

Jeeves, Ed Surveyor to the Local Board, Melton Mowbray. 

Jenkins, D. M., Assoc. M. Borough Engineer, Neath. 

Inst C.E. 

Jennings, G Borough Survevor, Rotherham. 

Jones, A. S., Lt.-Col., ^.€.f Engineer to Urban Sanitary Authority, Wrexham. 

Assoc. M. Inst. C.E. Wallington Cottage, Carshalton, Surrey. 

JONES, C, Assoc. M. Inst. Surveyor to the Local Board, Ealing, Middlesex. 

C.E. (Past President and 

General Hon. Secretary,) 

Jones, I. M., Assoc M. List. City Surveyor, Chester ; Engineer to the Dee 

C.E. Bridge Commissioners. 

Kemp, J Surveyor to the Local Board, Haverhill, Suffolk. 

Kebbidge, Jas Surveyor to the Local Board, Walsoken. 

KiBK, Tuos., Assoc. M. Inst. Brisbane, Queensland. 

C.E. 

Rnowlbs, E Late Borough Surveyor, Accrington, Lancashire. 

Laoet, F. W., Assoc. M. Inst. Town Surveyor, Bournemouth. 

C.E. 

Laffan, G. B., Assoc. M. Inst. Borough Surveyor, Bridgewater. 

C.E. 

Land, Geo Surveyor to the Local Board, Norden, near 

Rochdale. 

Latham, E. D., Assoc. M. Borough Surveyor, Middlesbrough, Yorkshire. 

Inst C.E. 

Law-Gbeen, C, AssocM.Inst Surveyor to the Local Board, Nuneaton. 

C.E. 

LAWS, W. G., M. Inst. C.E. City Engineer, Newcastle-on-Tyne. 

{Past President.) 

Lawson, C. G., Assoc. M. Surveyor to the Local Board, Southgate 

Inst C.E. 

Leete, Wm. H County Surveyor, Bedford. 

LEMON, J., M. Inst. C.E. .. Consulting Engineer, Southampton; and 9, 

{Past President.) Victoria Street, Westminster. 
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LiVESAY, J. G., Assoc. Inst. Consulting Engineer to the Local Board, Ventnor. 

O.E. 

LOBLEY, J., M. Inst. C.E. Borough Engineer, Hanley, Staffordshire. 

(Past President.) 

LocKWOOD, P. 0., M. Inst. Late Borough Surveyor, Brighton, Sussex. 

C.E. 

LoMAX, C. Jas Engineer to the Failsworth Local Board, Lanca- 
shire. 

LoNGDiN, Thos Borough Surveyor, Warrington. 

LovEJOT, G,C. Local Board, Watford, Herts. 

Lowe, C. H Surveyor to the Vestry, Hampstead. 

Lund, J Borough Surveyor, Bedford. 

MacBbair, E. a., Assoc. M. Surveyor to the Local Board, Lincoln. 

Inst. O.E. 

MaoGbegob, D. M Town Surveyor, Berwick-on-Tweed. 

Maib, H., Assoc. M. Inst. Surveyor to the Parish of Hammersmith. 

O.E. 

Mallinson, J Surveyor to the Local Board, Colne, Lancashire. 

Mallinson, T Surveyor to the Local Board, Selby. 

Maltbt, F. T., A.M.I.G.E. . . Borough Engineer, Dorchester. 

Mann, Jabbz Surveyor to the Local Board, Sevenoaks. 

Mabks, H. 0., A.M.I.C.E. . . Borough Engineer, Dewsbury. 

Mabks, T. T., Assoc. M. Inst. Town Surveyor, Llandudno, Carnarvonshire. 

C.E. 

Mabsh, R. S Surveyor to the Local Board, Cockermouth. 

Marshall, P. P Borough Engineer, Norwich. 

Mason, C, Assoc. M. Inst. Surveyor to the Vestry, St. Mardu'g-in-the-Fields. 

C.E. 

Massie, F., Assoc. M. Inst. Surveyor to the Rural Sanitary Authority, 

C.E. Wakefield. 

Mathews, G. S Surveyor to the Local Board, Dorking. 

Mawbet, E. G. , A ssoc. M. Inst. Borough Engineer, Leicester. 

C.E. 

Mawson, Jno Local Board, Shaw, near Oldliam. 

May, F. J. C, Assoc. M. Borough Surveyor, Brighton. 

Inst. C.E. 

Matne, C Surveyor, Municipal Council, Shanghai. 

Matob, T Surveyor to the Local Board, Gorton, near 

Manchester. 

MoBeath, a. G., Assoc. M. Surveyor to the Local Board, Sale, Cheshire. 

Inst. C.E. 

MoCallum, J. B., M. Inst. Borough Engineer, Blackburn. 

C.E. (Member of Council.) 

MoKelvib, W., A.M.I.C.E. . . City Surveyor, Ely. 

MoKie-, fl. U., M. Inst. C.E. 9, Bridge Street, Westminster. 

(Ifember of Council.) 

MoLaben, J Surveyor to the Local Board, Amble. 

Meaby, M. C Surveyor to the Vestry, St. Luke, Middlesex. 

Meade, T. De Coubct, Assoc. Surveyor to the Local Board, Hornsey. 

M.Inst.C.E. (Vice-President.) 

Metoalf, J. W Surv^or to the Rural San. Authority, Ashby-de- 

la-Zouche. 

MiDDLEBBOOK, S Survcyor to the Local Board, Walton-on-the- 

Hill. 

MroDLEMTSS, T. W Surveyor to the Local Board, Morpeth. 

MiDDLETON, R. H Borough Surveyor, Walsall. 

Mitchell, J Borough Surveyor, Hyde, Manchester. 

MoLiNEUX, W. F. T Town Surveyor, Shifiial, Salop. 

Morgan, W. B^ A.M.I.C.E. Borough Surveyor, Weymouth and Melcombo 

Regis, Dorsetshire. 
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Mountain, A. H Surveyor to the Local Board, Withington, near 

Manchester. 

MuBOH, P Borough Engineer, Portsmouth. 

Mtatt, J Town Surveyor, Leek. 

Newman, F Borough Engineer, Ryde, Isle of Wight. 

Newton, J., M. Inst. C.E. .. Carlton Buildings, Manchester ; Engineer to the 

Local Board, Bowdon, Cheshire. 

Newton, W. J., AssocM.LCE. Borough Surveyor, Accrington. 

NoBRmaTON, J. P Surveyor to the Vestry, Fulham. 

NoRBiSH, G. R Surveyor to St. Saviour, South wark. 

Nuttall, T., Assoc. M. Inst. Surveyor to the Local Boards, Kearsley and 
C.E. Ramsbottom, Lancashire. 

Pabeeb, J., Assoc. M. Inst. Surveyor to the Basford Union Rural Sanitary 

C.E. Authority, Nottingham. 

Pabkeb, J., Assoc. M. Inst. City Surveyor, Hereford. 

C.E. 

Parkinson, Jas., Assoc. M. Surveyor to the Local Board, Turton, near Bolton. 

Inst. C.E. 

Pabrt, a. W., Assoc. M. Inst. Borough Surveyor, Reading. 

C.E. {Member of Council.) 

Pattison, J., jun Borough Surveyor, Newcastle-under-Lyme. 

Penty, W. G Surveyor to the Rural Sanitary Authority, York. 

Petbee, J Borough Surveyor, Jarrow. 

Phillips, R Counly Surveyor, Gloucester. 

PiCKEBiNti, RiGHABD .. .. 11, Lowthcr Street, Whitchavcu. 

Pilditch, J. T Surveyor to the Parish of Battersea. 

Platt, S. S., Assoc. M. Inst. Borough Surveyor, Rochdale ; Bon. Secretary, 

C.E. (Member of Council.) Lancashire and Cheshire District 

Pollard, J., Assoc. M. Inst. Late Surveyor to the Local Board, Hendon. 

C.E. 7, Gt. Queen Street, Westminster. 

Pobteb, R Borough Surveyor, Wakefield. 

Powell, D. H. W Town Surveyor, Pontjrpool. 

Pbicb, John, Assoc. M. Inst. Surveyor to the Local Board, Toxteth Park, Liver- 

C.E. pool. 

PRITCHARD, EDWARD, 37, Waterloo Street, Birmingham ; and 2, Storey's 

M. Inst. C.E. (Fast Presi- Gate, S.W. 

dent^ 

Pbootob, J., M. Inst. C.E. .. 13, Mawdesley Street, Bolton, Lancashire. 

Pubnell, E. J City Surveyor, Coventry, Warwickshire. 

Badpobd, J. C Assoc. M. Inst. District Surveyor, Putney. 

C.E. 

Ramsdbn, a Surveyor to the Local Board, Chiswick. 

Raplby, Wm., jun Surveyor to the Dorking Rural Sanitary Authority. 

Read, Richabd, Assoc. MJnst. City Surveyor, Gloucester. 

C.E. 

RicHABDS, Hy Surveyor to the District Highway Board, Mort- 

lake. 

BiOHABDS, R. W., Assoc. M. City Surveyor, Sydney, N.S.W. 

Inst. C.E. 

RiCHABDSON, H., A.M.I.C.E. Surveyor to the Local Board, Oldbury. 

BiCHABDSON, Jas Urban Sanitary Authority, Stamford. 

Robinson, W. J., Assoc. M. City Surveyor, Londonderry. 

Inst. C.E. 

BoBSON, O. C, Assoc. M. Inst. Surveyor to the Local Board, Willesden, Middlesex ; 

C.E. (Member of Council.) Hon. Secretary, Home Counties District. 
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Boas, P., A.M.I.O.E Surveyor to the Local Board, North Bierley, 

Bradford. 

BoTHWELL, £ Tramways Oo., Bochdale. 

BouNTHWAiTB, B. S Borough Engineer, Souderlaxid. 

BowE, Wif. Tiverton, Devon. 

Boyle, H., Aaaoc. M. Inst. Surveyor to the Local Board, Stretford, Lancashire. 

O.E. 

Buck, P. W County Surveyor, Kent. Maidstone. 

Sadleb, G. W Late Surveyor to the Sanitary Authority, Chelt- 
enham. 

Saise, A. J Surveyor to the Local Board, Stapleton. 

Sasse, G. H Surveyor, Claoton-on-Sea. 

Savage, Wm. Ht Surveyor to the Looal Board, East Ham. 

ScooNES, W. G Borough Surveyor, Maidstone. 

Scott, H. H., Assoc. M. Inst. Engineer to the Commissioners, Hove. 
C.E. 

SooTT, B. S Surveyor to the Local Board, Bishop's Stortford. 

Sharman, E Surveyor to the Local Board, Wellingborough, 

Northamptonshire. 

Shaw, J. H Surveyor to the Local Board, Brownhills, Stafford- 
shire. 

Shuttlewobth, F. H., Assoc. Surveyor to the Local Board, Littleborough, 
M. Inst. C.E. Lancashire. 

SiDDONS, J. M Town Surveyor, Oundle. 

SiLCOOK, E. J., A. M. Inst. Borough Surveyor, King's Lynn. 
C.E. 

Sills, S Surveyor to the Local Board, Skegness. 

Simpson, J Quadrant Chambers, Buxton. 

Smith, G. F Surveyor to the Local Board, Milverton, War- 
wickshire. 

Smith, J. W. M Borough Surveyor, Wrexham, Denbighshire; 

(Member of Council.) Hon. Secretary, Walbs District. 

Smith, W.H City Engineer, Carlisle. 

Smtthe, F Local Boiard, Finchley, N. 

Southam, a., A.MI.C.E. .. Surveyor, Clapham, London, S.W. 

Spencer, J. P., A. M. Inst. 48, CoUingwood Street, Newcastle-on-Tyne. 
C.E. 

SpiNKS,W.,Assoc.M.In8t.C.E. Late Surveyor to the Local Board, Dukinfield. 

9, Albert Square, Manchester. 

St. George, Percival, M.Inst. City Engineer, Montreal, Canada* 
C.E. 

Stainthobpe, T. W Surveyor to the Eston District Local Board, York* 

shire. 

Stallabd, S Surveyor to the Bural Sanitary Authority, Maid- 
stone. 

Stephens, B. J Surveyor to the Local Board, Belgrave, Leicester. 

Stevens, George Brook Cottage, Blaina, Mon. 

Stevens, L Surveyor to the Local Board, Wolborough, Devon. 

Stewart, A Surveyor to the Bural Sanitary Authority^ 

Maldon, Essex. 

Stewart, Wm. Surveyor to the Local Board, Bugby. 

Stokoe, J Surveyor to the Local Board, Altrincham. 

Stbaohan, G. B., Assoc. M. Late Surveyor, Chelsea. CloveUy, Byne Boad, 
Inst. C.E. Balham, S.W, 

Straohan, J. H Surveyor to the Local Board, Brentford. 

Stringpellow, H. W City Surveyor, Chichester. 

Stuart, J. C Surveyor to the Local Board, Smeth wick. 

Stubbs, Wm., Assoc. M. Inst. Borough Surveyor, Darwen. 
C.E. 
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SwABBBiCK, Joseph, Assoc. M. 44, Brasenose Street, Albert Square, Manohe ster. 

Inst. C.E. 

SwiNDLEHUBST, J. E., Assoo. StuTeyor to Uie Local Board, Bawtenstall. 

M. Inst. O.E. 

Stkes, Ed., A.M.I.C.E. . . Surveyor to the Local Board, Gheadle, Manchester ' 

Tanneb, W. County Surveyor, Monmouthshire. Newport. 

Thomas, John Surveyor to the Bural Sanitary Authority,Swan8ea . 

Thomas, T. J., Assoc. M Inst Surveyor to the Local Boturd, Ebbw Vale. 

O.E. 

Thomas, W Surveyor to the Margam Local Board, Porttalbot, 

S. Wales. 

Thomas, W., Assoo. M. Inst. Borough Surveyor, Dover. 

C.E. 

Thomas, W. E. C, Assoc. M. Surveyor to the Bural Sanitary Authority, Neath. 

Inst. C.E. 

Thompson, R Surveyor to the Local Board, Waterloo, near 

Liverpool. 

Thobbubn, T. C. .. ... .. Borough Surveyor, Birkenhead. 

Thobbold, S. B Surveyor to the Local Board, Redditch. 

TILL, W. S., M. Inst C.E. . . Borough Engineer, Birmingham. 
(Past President) 

Tomes, C Borough Surveyor, Eastbourne. 

TowLSON, S Surveyor to the Local Board, Erith. 

Tbapp, S. C 88, Mosley Street, Manchester. 

TuBNER, L Surveyor to the Bural Sanitary Authority, 

Headington, Oxford. 18, James Street, Oxford. 

Vallance, B. F Town Surveyor, Mansfield. 

Yalon, W. a. MoIntosh, Bamsgate Corporation Ghis Works Engineer. 

Assoc. M.I.C.E. Connaught Mansions, Victoria Street, S.W. 

Veevebs, H., Assoc. M. Inst. Surveyor to the Local Board, Dukinfield. 

C.E. 

Venteis, a., Assoc M. Inst. Surveyor to the Strand District Board of Works. 

C.E. 5, Tavistock Street, Covent Garden. 

Wakelam, H. T., A.M.I.C.E. Surveyor to the Local Board, Garston. 

Walkbb, 0. L., AssocM. Inst Late Surveyor to the Local Board, Wood Green. 

C.E. 

Walkeb, T., M. Inst. C.E. Borough Surveyor, Croydon, Surrey. 
(Member of Council.) 

Wallace, G Surveyor to St. Giles District Board of Works. 

Walli8,T. W Borough Surveyor, Louth. 

Walshaw, J. W Borough Surveyor, Peterborough. 

Wabdlb, J. W., Assoc. M. Borough Surveyor, Longton. 

Inst C.E. 

Waterhouse, D Surveyor to the Local Board, Watford. 

Watson, J. D., Assoc. M. Burgh Surveyor, Arbroath, N.B. 

Inst C.E. 

Watts, E.T Surveyor to the Bural Sanitary Authority, 

Bishop's Stortford. 

Wate, H Surveyor to the Local Board, MiUom, Cumberland. 

Wbavbb, Wm., Assoc. M. Inst Surveyor to the Vestry, Kensington. 

C.E. 

Websteb, J. L Surveyor to the Local Board, Portland. 

Wblbubn, W Borough Surveyor, Middleton, near Manchester. 

Weston, Geo Surveyor to the Vestry, Paddington. 

Weston, H. J., Assoc. M. Surveyor to the Local Board, Shirley and Free- 

Inst C J). mantle, Southampton. 
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Whebleb, G. R. W., AflBoc. Surveyor to tho Vestry, Westminster. 

M. Inst. O.E. 

Whesleb, W. H., M. iDst. C.E. Borough Surveyor, Boston, Lincolnshire. 

White, A. E., Assoc M. Inst. Borough Engineer, Hull. 

WHITE, W. H., M. Inst. C.E. City Engineer, Oxford. 

{Fast President.) 
WiKB, C. F., Assoc. M J.C.E. Borough Engineer, SheflBeld. 

Wild, 6. H Surveyor to Looal Board, Wuerdle and Wardle, 

Lancashire. 
Wilkinson, J. P., Assoc. M. Surveyor to the Looal Board, Newton Heath, near 

Inst. C.E. Manchester. 

WiLLOox, J. E., Assoc. M. 118, Colmore Bow. Birmingham. 

Inst. C.E. 

WiLLSON, J Surveyor to the Local Board, Ashford, Kent. 

Wilson, Geoffbey . . . . Surveyor to the Local Board, Alnwick. 

Wilson, J. B Court House, Cockermouth. 

Wilson, J Borough Surveyor, Bacup, Lancashire. 

Wilson, William Surveyor to the District Local Board, Dalton-in- 

Fumess. 
Window, E.R., Assoc. M. Inst. Late Surveyor to the Local Board, Bishop's Stort- 

C.E. ford. St. George's Chambers, 4, Cable Street, 

Liverpool, 
WiNSHip, G., A. M. Inst. C.E. Borough Surveyor, Abingdon, Berks. 

Witts, J. W Town Surveyor, Skelton in Cleveland. 

Wolstenholme, J., Assoc M. Borough Surveyor, Blackpool. 

Inst. C.E. 

Wood, A. B Surveyor to the Local Board, TunstalL 

Wood, H. C Surveyor to the Parish of Tooting. 1, Great James 

Street, Bedford Bow. 

WooDBRiDGB, C. A Survcjor to the Local Board, Pinner. 

WoBSwiOE, B. A. Late Surveyor to the Local Board, Saltbum-by- 

the-Sea. 
WoBTH, J. E., Assoc. M. Inst Engineer to the Local Board, Tottenham. 

O.E. 

Wbight, J. Late Borough Surveyor, Macclesfield, Cheshire. 

WYAarr, W. J^ Surveyor to the Local Board, Paignton, Devon. 
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Ball, Geo Borough Surveyor's Office, Scarborough. 

Babnes, S. W. J Local Board Offices, Ealing, W. 

Batley, G. H. .. .. .. Borough Engineer's Office, Leicester. 

B LIZARD, J. H., A.M.LO.E. . . Lansdowne House, Southampton. 

Bradley, J,. W Borough Surveyor's Office, Burnley. 

Bryans, J. G Resident Engineer's Office, Calle Piedad, 228, 

Buenos Aires. 

Bryking, W. G Borough Surveyor's Office, Wallsall. 

Catohpole, J. H 19, John Street, Hendon. 

Crow, A 35, Queen Victoria Street, E.G. 

Fenton, W. Borough Surveyor's Office, Sheffield. 

Pranks, T. W Town Hall, West Bromwich. 

Gapfney, F. S., A.M.I.C.E. 35, Dawson Street, Dublin. 

GiBBS, L .. Surveyor's Office, S.W.D., Hong Kong. 

Glass, S.N Town Hall, Fulham, S.W. 

Greatorbx, a. D Surveyor's Office, Town Hall, Manchester. 

Houghton, J King's Heath, Birmingham. 

Lynam, G. T Borough Survjeyor's Office, Burnley. 

Mbllor, T. E. W Town Surveyor's Office, Tunbridge Wells. 

NiOKOLS, F. J. City Surveyor's Office, Carlisle. 

Parker, W Borongh Surveyor's Office, Hereford. 

Pickering, J. S East Warwickshire Waterworks, Nuneaton. 

Pritohard, T Town Surveyor's Office, Bichmond, Surrey. 

Rich, E. W Alderwich House, Hounslow. 

Saunders, J Borough Surveyor's Office, Newark. 

Smith-Savible, R. W Borough Surveyor's Office, Accrington. 

Ward, F. D 3, Cobden Street, Welshpool. 

Young, W. .. Town Hall, Salford, 
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OF THE ASSOCIATION. 



Abbbgayeiint Jon. Haigh. 

Abingdon G. Winship. 

Abbam Geo. Heaton. 

AooBiNGTON W. J. Newton. 

„ E. Knowles. 

AoTON D. J. Ebbetts. 

Alfbeton V. HilJ. 

Alnwick G. Wilson. 

Alton J. Barlow. 

ALTiONGHAM J. Stokoe. 

Alvbbstokb W. H. Fry. 

Amble J. McLaren. 

Abbroath J.D.Watson. 

Abmagh (County) B. H. Dorman. 

Ashbt-de-la-Zouohb (B.S.A.) . . . . J. W. Metcalf. 

AsHFOBD J. Willson. 

Ashton-xjndbb-Lynb J. T. Eamshaw. 

AspuLL Geo. Heaton. 

Aston Manob W. A. Davies. 

Athebstone (Bund) W. B. H. Chipperfield. 

Audenshaw ,. .. J. H. Burton. 

Atlesbubt G. Gannon. 

Baodp J. Wilson. 

Babking G.J.Dawson. 

Babton-upon-Ibwell (Bnral) . . . . G. G. Hooley. 

Babpobd Union (B.8.A.) J.Parker. 

Batley J. W. Horsfleld. 

Battebsea J. T. Pilditoh. 

Bboeenham G. B. Garlton. 

Bedfobd J.Lund. 

„ (Gounty) W. H. Leete. 

Belgbaye B. J. Stephens. 

Benwell T. Dawson. 

Bebwick-on-Tweed D. M. MacGiegor. 

Bethnal Gbben F. W. Barratt. 

BiNGLEY R. Armistead. 

BiBKENHEAD T. G. ThorbuTn. 

BiBMINGHAM W. 8. Till. 

E. Pritchard. 

Bishop's Stobtpobd R.S.Scott. 

(R.S.A.) .. .. E. T. Watts. 

Blaoebubn J. B. McGallum. 

Blackpool J." Wolstenholme. 

Blaina G.Stevens. 

Blaydon-on-Tyne M. Hawdon. 

Bolton W. H. Brockbank. 

» J. Proctor. 
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BooTLs-ouM-LiVAOU W. N. Blair. 

BOBTON W.H.Wheeler. 

Bournemouth F, W. Laoey. 

BowDON i J. Newton. 

Bradford J. H. Cox. 

Brat, Irrland F.O. Comber 

Brrgxnogk B. Davies. 

Brentford J. H. Strachao* 

Brxdobwater Q. B. Laffan. 

Bridlington B. B. Brown. 

f* S. Dver. 

Bribrlet Hill J. W. Beckley. 

Brighton F. J. G. May. 

9* P. G. liookwood. 

Brisbane, Queensland T. Kirk. 

Bristol F> Ashmead. 

Bromlbt H. S. Gregeen. 

Brownhills J.H.Shaw. 

BuRNLET F. S. Button. 

Burton-ufon-Trent £. Ghiyey. 

Burt J. Gartwright. 

Buxton .. ,, J, Hague. 

Gantbrburt F. Baker. 

Cardiff (Bural) W. Fraser. 

Carlisle W. H. Smith. 

Garshalton T. L. Heward. 

Gheadlb E, Sykes. 

Chelmsford (E.S. A.) A. F. Ginn. 

Cheltenham Jos. Hall. 

, G.W.Sadler. 

Cheshunt T. Bennett. 

Chester .. .. I.M.Jones. 

Chesterton D.Bland. 

Chichester H. W. Stringfellow. 

Chiswiok A. Bamsden. 

Claoton-on-Sea .. G.H. Basse. 

Clapham, S.W A. Sontham. 

COCKBBMOUTH B. S. Mush. 

» J. B. Wilson. 

Colchester • .. H. Goodyear. 

CoLNE J. Mallinson. 

Compton Gifford J. C. Inglis. 

CoNGLETON R. BuTslam. 

CosELET J. Bonme. 

CovENTRT E. J. Purnell. 

Crewe G. Eaton-Shore. 

Croydon .. T.Walker. 

„ (Rural) R.M. Chart. 

Dalton-in-Furness William WUson. 

Dabwen W. Stubbs. 

Dewsburt H.C.Marks. 

Donoaster W. H. R. Crabtree. 

(Rural) C. C. Barras. 

Dorchester F. T, Maltby. 

Dorking G.S.Mathews. 

(R.S.A.) W. Rapley, jun. 

Dover W.Thomas. 

Dublin C. Harty. 
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DuDLvr .. .. r. .. .. .. J. Gammage. 

DusiNTiBLD H. Veeyers. 

DuKOON Jas. Collie. 

EALnra G. Jones. 

Eastboubns G. Tomes. 

East Ham W. H. Savage. 

Ebbw Yalb .. T.J.Thomas. 

Edinbuboh J. Gooper. 

Edmonton 6. £. Eachus. 

Ely W. McEelvie. 

Efsom J. B. Harding. 

Ebtth S. Towlson. 

Eston DiSTBicfT T. W. Stainthorpe. 

Failswobth G. J. Lomax. 

Fabeham W. Butler. 

Fenton S. A. Godall. 

Finohlbt .. i , F. Smythe. 

Fleetwood M.S. Gaulter. 

Fbome P. Edinger. 

„ (Boral) A. GreenwelL 

Fulham J. P. Norrington. 

Gaboton H. T. Wakelam. 

Gateshead-on-Ttne J. Bower. 

Glouoesteb B. Read. 

„ (Gounty) B. Phillips. 

Gobton T, Mayor. 

Gbantham, Linoolnshibb .. .. S. G. Gamble. 

Gbbat Cbosby W. Hall. 

Great Gbimbby J. Bachan. 

Gbeat Yabmouth J. W. Gockrill. 

Halifax E. B. S. Escott. 

Hammersmith H. Mair. 

Hampstbad C. H. Lowe. 

Hanley J. Lobley. 

Hanwell E. J. W. Herbert. 

Habborne B. Dixon. 

Habbow E. B. Capon. 

Habtlepool H. G. Cmmmack. 

Habwigh H. Ditcham. 

Haybbhill J. Kemp. 

Headington (Rural) L. Turner. 

Hbckmondwikb T. Gledhill. 

Hendon S. 8. Grimley. . 

Hebefobd J. Parker. 

Hebtfobd T. B. Dickenson. 

Heston and Islewobth W. B. Bromley. 

Hexham B. Grieves. 

Heywood J. Diggle. 

Hinckley W.W.Cooper 

Hobnsea P. Gaakell. 

HoRNSEY T.De G.Meade. 

HorGHTON-LE-SPBiNO T. Foster. 

Hove H. H. Scott. 

Hull A.E.White. 

Huntingdon B.Hutchinson. 

Hyde J. Mitchell. 
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Ipswich E. Buokham. 

Islington, Pabish OF 0. Higgins. 

Jabbow J. Petree. 

Kbabslbt T. Nnttall. 

Eeighley W. H. Hopkinson. 

Kensington W. Weaver. 

Kbnt (County) F. W. Ruck. 

Kbttbbing W. Fairley. 

KmDEBMiNSTEB A. Gomber. 

King's Lynn E. J. Silcock. 

King's NoBTON (Rural) R. Godfrey. 

Kingston (Highway Board) .. .. A. J. Henderson. 

„ (Rural) W. H. Hope. 

Kibeleathah .. J. HowcrofL 

Lanoasteb J. Cook. 

Leamington Spa W. De NormanviUe. 

Leeds T. Hewson. 

Leek J. Myatt. 

Leioesteb E. 6. Mawbey. 

Lewes A. Holt 

Lbyton, E W.Dawson. 

LiOHFiELD G. J. Gorrie. 

Linooln R. A MacBrair. 

LiTTLEBOBOUGH F. H. Shuttleworth. 

LiYEBFOOL H. p. Boulnois. 

, G. Biddle. 

Llandafp Jas. Holden. 

Llandudno T.T.Marks. 

LoPTUS IN Gleveland G. A. Gopland. 

London (Gounty) A. R. Binnie. 

LoNDONDERBY, Ibeland W. J. Robinson. 

Longton J. W. Wardle. 

LouGHBOBOUGH Goo. Hodson. 

Louth T. W. Wallis. 

Lowestoft G. H. Hamby. 

Mabket Boswobth G, S. Horton. 

Maidstone , .. .. W. G. Sooones. 

(Rural) S. Stallard. 

Maldon (Rural) A. Stewart. 

Manchesteb J. Newton. 

„ S. G. Trapp. 

Mansfield R. F. Yallance. 

Mabgam .. .. W.Thomas. 

Mabket Habbobo' H. G. Goales. 

Melton Mowbbay E. Jeeves. 

Mexbobough T. Humphries. 

Middlesbbough E.D.Latham. 

Middleton, Lanoashibe W. Welburn. 

MiLLOM H. Waye. 

Milton-next-Sittingboubne . . . . A. B. Ac worth. 

Milverton G.F.Smith. 

MiBFiELD F. H. Hare. 

Monmouthshibe (Gounty) . . . . W. Tanner. 

MoNTBEAL, Ganada P. St. George. 

MoBPETH T. W. Mlddlemiss. 

MoBTLAKE H. Richards. 
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Neath D. M. Jenkins. 

„ (R.S.A.) W. E. C. Thomaa. 

Neu30n-in-Mab8den J. A. Growther 

„ W.Dent. 

New Babnet O. W. Bnimell. 

Newcastle-obt-Ttne W. Q. Laws. 

„ J. P. Spencer. 

Newcastle-ukdeb-Lthe J. Pattiaon, Jan. 

New Malden T. L. Heward. 

Newfobt, Salop O. B. HammondB. 

Newton Heath J. P. Wilkinaon. 

Newton-in-Makebfibld B. Brierley. 

NoBDEN Geo. Land. 

Nobth Biebley .. P.Ross. 

NoBwicH P. P. Ifarshall. 

NoTTTNOHAH A. Brown. 

„ (Oonnty) £. P. Hooley. 

Nuneaton G. Law-Qreen. 

Okshahfton H. Geen. 

Oldbuby H. Bichardson. 

Obbell G. Heaton. 

OuNDLE J. M. Siddons. 

OxTOBD W.H.White. 

Paddington Geo. Weston. 

Padiham J. Giegson. 

Paignton W. J. Wyatt. 

Peebles R. S. Anderson. 

Pembebton Geo. Heaton. 

Petebbobough J. W. Walshaw. 

Pinneb 0. A. Woodbridge. 

Pltjmstbad W. G. Forder. 

Plymouth G.D.Bellamy. 

PooLB J. Elford. 

PoNTYPOOL D. H. W. Powell. 

Pobtsmouth P. Mnrch. 

POPLAB G.F.Holt 

Pobtland J. L. Webster. 

Pbbsoot W. Goldsworth. 

Putney J. 0, Badford. 

Rambbottoh T. Nnttall. 

Ramsgatb W. A. M. Valon. 

Rawtbnstall J. E. Swindlehurst. 

Reading A. W. Parry. 

Redditch S. E. Thorrold. 

Rhyl Robt. Hughes. 

Richmond W.Brooke. 

ROOHDALE S.S. Piatt. 

Roohesteb W.Banks. 

Rothebham • G.Jennings. 

Rugby W.Stewart. 

Rydb F.Newman. 

Salb A. G. McBeath. 

Selby T. Mallinson. 

Sbyenoaks J.Mann. 

Shanghai, China G. Mayne. 

Shaw J. Mawson. 

Sheffield .. .. G. F. Wike. 

t, R. Davidson. 
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Shebbobne T. Farrall. 

Shifnal W. P. T. Molineux. 

Shiblet AND Fbeehantlb .. .. H. J. WestoD. 

Shbkwsbubt W. 0. Eddowea. 

' Shbopshibe (County) A. T. Davu. 

Skegness S. Sills. 

SEBim)N IN Cleveland J.W.Witts. 

Sleafobd Jesse Clare. 

Smethwick J. C. Stuart. 

Solihull (R.S. A.) A. E. Currall. 

SoMEBTON I. T. Hawkins. 

Southampton W. B. G. Bennett 

„ J. Lemon. 

Southend-on-Sea P. Dodd. 

SouTHGATB C. G. LawBon. 

South HoBNSET M. W. Jameson. 

SouTHPOBT W. Crabtree. 

South Shields M. Hall. 

Stamfobd Jas. Bichardson. 

Stapleton A. J. Saise. 

Stogkpobt J. Atkinson. 

Stockton K. P. Campbell. 

Stoubbbidoe W. Piddian. 

Stband A. Yentris. 

Stbattobd-on-Avon T.T.Allen. 

Stbeathah Jas. Barber. 

Stbetfobd H. Boyle. 

Stboud M. Aspinall. 

St. Geobge, Bristol (R.S.A.) .. Wm. Cloutman. 
St. Geobge the Mabtyb, South- 

WABK A. M. Hiscocks. 

St. Giles G. Wallacse. 

St. Luke, Middlesex M. C. Meaby. 

St. Mabt, Islington J.P.Barber. 

St. Mabt, Nbwington J. GledhilL 

St. Mabtin-in-the-Fields .. .. C.Mason. 

St. Savioub, Southwabk .. .. G. R. Norrish. 

St. Thomas, neab Exbteb .. .. S. Churchward. 

SuNDEBLAND R. S. Rounthwalto. 

Sutton, SuBBEY E. W. Crickmay. 

Swansea (Rural) J.Thomas. 

SwiNTON, YoBKSHiBE J. C. Hallor. 

Sydney, N.S.W R.W.Richards. 

Tamwobth (R.S.A.) H. J. Clarson. 

Tewkesbuby, Glouoestbbshibe .. W. H. Gray. 

Tivebton, Devon Wm. Rowe. 

Todmobden A.Greenwood. 

Tooting Jas. Barber. 

H. C.Wood. 

Toowong (Queensland) W. R Lrving. 

Tottenham J. E. Worth. 

ToxTETH Pabk J. Price. 

TuNSTALL A. R. Wood. 

TuBTON Jas. Parkinson. 

Ulverston Hy. Whitlow. 

Ventnob E. J. Harvey. 

„ J. G. Livesay. 
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Wakefield R. Porter. 

„ (Rural) F. Hassle. 

Walsall B. H. Middleton. 

Walsoken J. Kerridffe. 

Walton-on-the-Hill 8. Middlebrook. 

Wanstead J. T. Bressey. 

Wabbington T. Longdin. 

Watebloo, Livebpool B. Thompson. 

Watpobd D. Waterhouse. 

(Rural) G. A. Heath. 

Wayebtbee I. Dixon. 

Wellxngbobouoh £. Sharman. 

West Bbomwioh, Staffobdshibe .. J. T. Eayrs. 

West CowES N.F.Dennis. 

West Ham, London L. Angell. 

West Habtlepool J.W.Brown. 

Westminbteb .. .. G. B. W. Wheeler. 

Weston-sufeb-Mabb A. £. Oollins. 

Wetmotjth and Meloombb Beois.. W. B. Morgan. 

Whitehaten J. S. Brodie. 

„ B.Pickering. 

WiDNES T. Higginson. 

WiLLEBDEN O. C.Bobson. 

Wimbledon C. H. Oooper. 

WiTHiNGTON A. H. Mountain. 

WoLBOBOUOH L. Steyens. 

WoLVEBHAMPTON B. E. W. Berrington, 

WooDFOBD J. D. Hooper. 

Wood Gbeen C. J. Gunyon. 

„ C. L. Walker. 

WoBESop J. Allsopp. 

WoBTHiNO W. Home. 

Wbexham J. W. M. Smith. 

„ ' A. S. Jones. 

„ (Bural) A. C. Baugh. 

WuEBDLE AND Wabdle G. H. Wild. 

YoBK A. Creer. 

„ (Bural) W. G. Penty. 



PARLIAMENTARY COMMITTEE. 

E. B. Ellice-Clabk, Chairman, 

Lewis Anoell (West Ham). I A. Pabbt (Beading). 

Chas. Jones (Ealing). O. C. Bobson (Willesden). 

T. De C. Meade (Hornsey). | W. H. White (Oxford). 
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EULES OP THE ASSOCIATION. 



I.— That the Society be named the ** Association of Municipal and 
Sanitary Enginbebs and Surveyors." 

II. — That the objects of the Association be — 

a. The promotion and interchange among its Members of that species 

of knowledge and practice which falls within the department of 
an Engineer or Surveyor engaged in the discharge of the duties 
imposed by the Public Health, Local Government, and other 
Sanitary Acts. 

b. The promotion of the professional interests of the Members. 

c. The general promotion of the objects of Sanitary Science. 

III. — That the Association consist of Civil Engineers and Surveyors hold- 
ing chief permanent appointments under the various Municipal Corporations or 
Sanitary Authorities within the control of the Local Government Board, or 
under the Metropolis Local Management Acts. Each Candidate for Member- 
ship shall be proposed by at least two Members, who from personal knowledge 
of such Candidate shall certify that he possesses the necessary qualification. 
Candidates residing outside England and Wales not known by two Members 
of this Association may be proposed by three Corporate Members of the 
Institution of Civil Engineers. Members who cease to hold their appointments 
are eligible for re-election by the Council, but will be disqualified from holding 
any office. Civil Engineers and Surveyors holding other chief permanent 
appointments under any Public Authority within the United Kingdom, or in 
the Colonies or Foreign Countries, shall be eligible for election as Members, 
subject to the approval of the Council. The Council shall also have power 
to elect such Honorary Members as they may see fit. 

IV. — That the affairs of the Association be governed by a Council, con- 
sisting of a President, Three Vice-Presidents, Twelve Members, and an 
Honorary Secretary, to be elected annually. The Past Presidents and the 
District Secretaries for the time being shall also be Members of the Council. 

V. — That the Council shall nominate one name for President, six for 
Vice-Presidents, one for Honorary Secretary, and fifteen for Ordinary Members 
of Council. In addition to these each Member of the Association shall be at 
liberty to nominate one Member for the Council, but in the event of the last- 
named Nominations exceeding fifteen, the Council shall reduce them to that 
number, so as to leave thirty names in all from which to elect the required 
number of Ordinary Members of Council. Members' Nominations must be 
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in the hands of the Secretary on or before the 20th of April in each year. 
And in case the Members' Nominations should not reach fifteen, the Council 
shall have the power to make up the total number of Nominations to thirty. 
Such list of thirty Nominations shall be printed and sent to each Member of 
the Association not less than fourteen days previous to the Annual Meeting. 
Every Member shall be entitled to vote for or erase any of such Nominations, 
or substitute other names, subject in all cases to the limits of Rule IV., and 
return the same within seven days from the date of issue. Such ballot papers 
shall be examined in London by the President, Secretaries, and two Scruti- 
neers appointed at the previous Annual Meeting, or by any two of the afore- 
said Members. Any Member canvassing for votes for the ofSce of Member 
of Council shall be considered ineligible for election. 

VI. — That the Association be formed into District Committees which shall 
include the whole of the Members. Such Committees shall meet from time 
to time, in convenient centres, for the discussion of matters of local and 
general interest connected with the Association. Each District Committee 
shall appoint a District Secretary, who will keep records of local proceedings, 
and communicate with the Council. All District Secretaries shall vacate 
their office at the Annual Meeting, and Members shall then be appointed to 
act as Local Secretaries until a District Meeting can be arranged, at which 
Meeting a District Secretary shall be appointed. 

VII. — That a General Meeting and Conference of the Association shall be 
held annually in such towns, in rotation, as may afford convenient centres for 
assembling the Members. 

VIII. — ^That each Member pay an entrance-fee of One Guinea, and a 
subscription of One Guinea per annum, 

IX. — ^That no new Rule or alteration of any existing Rule be made unless 
Notice of Motion for such purpose, and the proposed Resolution thereon, be 
sent to the Secretary by the 31st March, and such Notice of Motion and 
Resolution shall be printed in the Agenda for the ensuing Annual Meeting. 

X. — That Candidates successful in obtaining certificates of competency at 
any examination under the auspices of the Association, and who are not other- 
wise qualified as Members of the Association, shall constitute a class of 
Graduates, on payment of an annual subscription of One Guinea ; and as such 
shall be entitled to attend the General and District Meetings and to take part 
in the proceedings thereof, and be entitled to a copy of the Minutes of the 
Proceedings, but shall not take part in the election of the Council. Graduates 
shall be transferred to the class of Member when qualified according to 
Rule III. A Graduate shall not be required to pay an entrance fee either on 
his becoming a Graduate or on his transfer as a Member. 
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ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 



*♦- 



SEVENTEENTH ANNUAL MEETING. 
Liverpool, June 26thy 27th, and 28th, 1890. 



GENERAL BUSINESS. 



The Members assembled in the Council Chamber at the Town 
Hall, Liverpool, where Mr. Alderman Holden, on behalf of the 
Mayor, warmly welcomed the Association to Liverpool Mr. H. 
Percy Boulnois took the chair, and the Minutes of the Annual 
Meeting held in Portsmouth, in July 1889, were read, confirmed, 
and signed. 

The Sbcbetaby tiien read the Council's Annual Beport for the 
past year. 

ANNUAL EEPOET. 

The Council, in presenting their Seventeenth Annual Eeport, 
have much pleasure in being able again to cougratulate the 
Members upon the continued success and steadily maintained 
progress of the Association during the past yeai*. 

Since the last Annual Meeting, in Portsmouth, on the 4th, 5th, 
and 6th July, 1889, there have been held five District Meetings, viz. 
at Wimbledon, on the 28th September, 1889 ; at Acton, Ealing, and 
Hampton, on the 26th April, 1890 ; at Hereford, on the 17th May ; 
at Haverhill, on the 24th May ; and at Burnley, on the 31st May. 
These meetings were fairly attended ; they fully maintain the high 
position these meetings hold for instructive value and interest, the 
various Municipal Authorities contributing to their success by the 
kind and hospitable reception always accorded to the Association. 

The Council considered it almost a new departure to hold a 
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District Meeting at Hayerhill, as there is no record of a meeting 
being held at so small a place before. But the result certainly 
justified the action of the Council, as examples of the work of small 
towns are of great use to many Members of the Association ; and 
therefore this will not escape the attention of the District Secre- 
taries in the future. 

During the financial year ending April 30th last, sixty-two 
new members, consisting of fifty-six Ordinary members and six 
Graduates, have joined the Association. Five names have been 
transferred from tiie class of Graduate to that of Member. Six 
names have been written ofif, three members have resigned, and 
the Council regret to report the deaths of J. Farrar of Bury, E. 
Fry of South Homsey, J. Gordon of London, B. Vawser of 
Manchester, and W. H. Wilds of Hertford. 

The number on the roll of the Association, at the close of the 
year, was 13 Honorary members, 382 Ordinary members, and 24 
Graduates, making a total of 419, as against 371 at the end of the 
previous year. 

The audited balance sheet, which accompanies this report, shows 
a balance in hand, on April 30th last, of 54Z. Ids. 5d. This, 
taken with the statement of assets and liabiUties, shows the finan- 
cial position of the Association to be sound and satisfeictory. 

Acting upon a suggestion made at the last Annual Meeting, 
the Council have invested a portion of the available balance standing 
to the credit of the Association's current account at the bank, and 
have, after careful inquiry, purchased three hundred pounds 
Southampton Corporation Three and a half per cent. Stock, such 
stock being inscribed in the names of Lewis Angell, H. P. Boulnois, 
and 0. Jones, to whom the Council have given powers to act as 
trustees with regard to this investment. 

The Council have had made a full index to the valuable contents 
of the first fifteen volumes of the Proceedings, which appeared as 
an appendix to the last volume. This index will no doubt be 
welcomed as meeting a want that has long been felt, and will 
greatly add to the value of the Association's Proceedings as works 
of reference to the Municipal Engineer. 

The Council have reprinted this index in pamphlet form for 
future use, to be issued at a small cost to cover the expense of 
printing. 
Since the last report, two examinations have been carried out, 
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the first of wUch was held on the 4th and 5th of October^ 1889. 
At this examination, ten Candidates presented themselves, of whom 
six satisfied the examiners, and were granted certificates of com- 
petency. The examiners were Messrs. Laws, Fowler, Jones, and 
Crimp. 

The second examination was held on the 18th and 19th April 
of this year, when six Candidates presented themselves, and of these 
fonr satisfied the examiners, and were granted their certificates. The 
examiners were Messrs. Jones, Lemon, Lobley, and Meade. 

Both of these examinations were held in London, the first one 
at the Offices of the Association, and the second at the Listitntion 
of Civil Engineers, the use of which was kindly granted by the 
Council of that body. 

The Committee appointed at the last Annual Meeting to take 
the necessary steps to register the Association under the Companies 
Act, after many meetings, finally settled upon the necessary Memo- 
randum and Articles of Association. These the Council adopted, 
and they were duly submitted to the Board of Trade. Amendments 
were made by the Board, which in their turn were reconsidered by 
the Committee, and the application was at last advertised in the 
Times of the 14th instant. Provided that no objection is taken, 
it is expected that the affirmative answer will be received about the 
second week in July. 

To meet the incidences of the delay which have unavoidably 
attended these proceedings, it was advised that the Council last 
elected should remain in office, and be the first Council under the 
new regime. Hence the usual Ballot has not taken place, the 
Members of the Association being duly apprised of this by circular. 

The Council regret very much being still unable to lay before 
the members the report of their Sewer Ventilation Committee. 
The bulk of the investigations undertaken by the Committee is in 
the hands of Mr. Laws, and he unfortunately, from the efiiscts of 
over-work, has been obliged to take absolute temporary rest from 
all business ; but the Council understand that Mr. Laws has made 
some considerable progress in the collation of the numerous papers 
and pamphlets submitted to him, and that the work will be resumed 
on his return from abroad. 

The Parliamentary Committee report that during the year they 
have had several Bills under their consideration, dealing vnth 
further powers proposed to be conferred upon Local Authorities ; but 

B 2 
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most of these Bills have either been withdrawn, or the subjects 
with which they deal are so little connected with the duties of 
the Engineer and Surveyor to Local Authorities, that no necessity 
exists for any comment thereon. The Public Health Act Amend- 
ment Bill, promoted by Mr. F. S. Powell and others, is however of 
considerable importance, and received careful consideration at the 
hands of the Parliamentary Committee. Many amendments 
suggested by this committee were adopted by the Select Committee 
to which the Bill was referred, but on the other hand the Parlia- 
mentary C!ommittee are of opinion that many amendments are still 
desirable in the Bill as reported upon. At an interview with Mr. 
Powell upon this subject, he regretted he could not consider, during 
the present Session, the amendments and certain entirely new clauses 
which had been proposed, but promised to give them his best con- 
sideration with a view to their insertion in another Bill which he 
proposed to introduce during next Session. The Parliamentary 
Committee therefore propose to draft certain clauses, and forward the 
same to Mr. Powell at an early date, the proposed new clauses in- 
cluding such important matters as powers to Local Authorities to 
charge fees for supervision of buildings, now possessed by a few 
authorities only ; protection of Engineers and Surveyors from the 
recent interpretation of the 198rd section of the Public Health 
Act ; limited liability of Local Authorities for damage to gas and 
water mains by use of steam-rollers ; powers to charge percentage 
upon owners for making up new streets ; and other dauses now 
forming portions of Local Acts obtained by various authorities. 
The committee also propose to suggest to Mr. Powell that in 
future consideration by Select Committee upon Bills dealing with 
public health and other matters affecting Local Authorities, members 
of this Association might be likely to afford assistance by tendering 
evidence. 

With regard to the premiums offered to members of the Associa- 
tion for papers read during the twelve months ending at the last 
Annual Meeting, the Council, upon the report of the Committee, 
have awarded the first premium of 10?. to Mr. E. J. Silcock, Borough 
Surveyor of King's Lynn, for his paper entitled " Notes on Electric 
Lighting," read at the last Annual Meeting held at Portsmouth ; 
and the second premium of 51. to Mr. A. E. White, Borough 
Engineer of Hull, for his paper on " Municipal Works in Hull," 
reai at the District Meeting in that town. The Council trust that 
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the grant of preminms thus instituted will have the desired effect 
of stimulating members to come forward and strive to further 
enrich the Proceedings of the Association with high class papers 
of increased value and enhanced usefulness. 

The Report was unanimously adopted. It having been moved 
and seconded, it was agreed that the various District Secretaries 
continue in office till the next Meeting in their respective 
districts. 

Messrs. Brooke, Eachus, Lowe, and Eadford were appointed 
Scrutineers for the ensuing year. 

Messrs. E. Godfrey and S. Gamble were appointed Auditors for 
the ensuing year. 

The Pbe^dent then read his inaugural address.* 

Chas. Jones, Hon. Sec. 
Gi^OMAS Cole, Secretary. 

* This address, and the papers read at the meeting, will be found at the end 
of the yolam& 
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DISTRICT MEETING AT WIMBLEDON. 

September 28t^^ 1889. 

Held in the Loeal Board Offices, Wimbledon^ 

Mr. L. Angbll, Past Pbksident, in the Chair. 

«#*=- 

Mr. Thompson, the Chairman of the Local Board, very cordially 
welcomed the Association to Wimbledon. 

The Minutes of the last Home Counties District Meeting, which 
was held at Southampton, were read and confirmed. 

Mr. 0. 0. Kobson, A.M.I.C.E., Surveyor to the Local Board, 
Willesden, was unanimously re-elected Honorary Secretary for the 
Home Counties District. 

Mr. Crimp then read the following paper : — 

WIMBLEDON, ITS PROGRESS AND ITS 

PUBLIC WORKS. 

By W. SANTO CEIMP, Assoc. M. Inst. C.E., F.G.S. 

Wimbledon is a well-known suburb of London, its name being 
inseparably connected with the great annual meeting for twenty- 
nine years held on its unrivalled common by the National Eifle 
ALSSOciation. The sanitary engineer may have found something 
instructive in these meetings, as there the problem of sewage 
disposal was most satis&ctorily solved, so far as the temporary 
requirements of the " canvas city " were concerned. 

The population of the district is about 25,500, and its area is 
3220 acres, 640 acres of which form the Wimbledon portion of 
the common, the remaining 500 acres being in Putney parish. 
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8 WIMBLEDON, ITS PROGRESS AND ITS PUBLIC WORKS, 

The north-westem comer of the common adjoins Eichmond Park, 
and these two beautiful open spaces form a magnificent lung, 
for ever available as a great health-giTing function by the vast 
metropolis. 

The district is, roughly, rectangular on plan, a little under 
three miles in length, and two in breadth. It may be divided into 
three zones : the plateau on the south-east of the London and 
South- Western Bailway, having a mean elevation of about 50 above 
O.D. ; the slope connecting this area with the common ; and the 
table-land of the common itself, the mean elevation of which is 
180 above O.D. 

Like many oS the London suburbs, Wimbledon has grown at an 
extraordinarily rapid rate, as the following table will show : — 

Year. Population. 

1851 2,e&3 

1861 4,644 

1871 9,087 

1881 15,949 

1889 (March) 25,300 

The rateable value during the period from 1851 to the present 
time, has increased from 80,517Z. to 181,5821 

Situated on the main line of the London and Soutfa-'Westem 
Bailway, and with increased railway accommodation due to the recent 
extension of the District Eailway, Wimbledon enjoys exceptional 
facihties for business men, and being moreover an extremely healthy 
town, as evidenced by a death rate of about 12 per 1000, it enjoys 
a well-deserved popularity as a residential town, and the time is 
not, perhaps, far distant, when it will enjoy the advantages of a 
Mayor and Corporation, like some of the large suburban towns in 
the neighbourhood. 

In the mean time, the Local Board has not been idle, but has 
borrowed large sums of money, and expended them on various 
useful and important public works. 

The total amount of moneys borrowed from 1874 to the present 
time, is 176,647Z., of which sum 52,541Z. have been repaid, leaving 
a balance of 124,1057. to be paid. 

The main items in these loans are for : — 

£ 

Main drainage works 60,000 

Sewage farm ^4,400 

Pumping stations and machineiy, &c., &c. .. 20,800 

Laying out sewage farm 8,000 

Street improvement works 18,000 

Burial board 17,500 



Digitized by 



Google 



\PMBLED0N, ITS PBOGBESS AND ITS PITBLIO WOBEa- 9 

The balance having been expended in a variety of ways upon the 
different necessities of the community. 

Three main outfall sewers have been constructed for the drainage 
of the district. The sewage from that serving the low-lying portion 
requires to be pumped, whilst that from the other two gravitates 
to the sewage disposal works. 

The high-level outfall commences at the small tanks situated on 
the sewage ferm, passes under the railway by means of a syphon 
in cast-iron pipes, 18 inches in diameter, and is then continued in 
brickwork, its section being the old form of the egg shape, its size 

2 feet 3 inches by 1 foot 6 inches, and its gradient 1 in 686. At 
the point A on plan the two principal branches join ; these, in 
their turn, being the recipients of the contents of the various 
subsidiary sewers. A storm overflow is provided at the point 
shown on the plan. This portion of the system receives the 
sewage of about 3500 persons. 

The mid-level out&U commences at the sewage works, and 
passes through part of the sewage .&rm and the cemetery in a 
westerly direction, and is the receptacle for the sewage of the 
intermediate zone. It is constructed of brickwork as far as the 
Cottenham Park Bead, its section being oval and its sizes 3 feet 
by 2 feet as &r as the Wimbledon Hill Boad, and 2 feet 3 inches 
by 1 foot 6 inches as &r as Cottenham Park Boad. Its remaining 
portion is of 12-inch stoneware pipes, the various branch sewers 
being of hke construction. The gradient of the brick outfall 
sewer is 1 in 1320, whilst its branches vary j&rom 1 in 300 to 1 in 8. 
The population served by this out&ll is now about 6500. 

The low-level outfall also commences at the sewage works, and 
passes in a southerly direction to the point G on the plan, whence 
its course is nearly due west. Its original course is shown on the 
plan, the dotted lines representing portions now no longer in 
existence. Its sizes and gradients were as follows : — First portion, 

3 feet 9 inches by 2 feet 6 inches ; length, 6300 feet ; gradient, 
1 in 2041. Second portion, 2 feet 3 inches by 1 foot 6 inches ; 
length, 3700 feet; gradient, 1 in 2000. Third portion, 18-inch 
stoneware pipes : length, 4400 feet ; gradient, 1 in 2370. Fourth 
portion, 15-inch stoneware pipes; length, 3550 feet; gradient, 
1 in 1860. At its termination a flushing tank, holding 6000 
gallons of water, was constructed. 

The design of this outfall was not in accordance with modem 
practice as regards its gradients, and the inverts were carried 
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10 WIMBLEDON, ITS PBOGBBSS AND FTB PITBLIO WOBKS. 

through at the junctions of the smaller with the larger portions, 
without the rise necessary to prevent retardation of flow by the 
baoking-up action of the constantly augmented volumes in the 
larger portions below. The outfiedl was, in short, a horizontal 
cesspool so fiur as the smaller portions were concerned. The 
remedial works designed and carried out by the author will be 
described later. 

The branch sewers discharging into this out£EJl are nearly all 
constructed of 12-inch stoneware pipes having good Mia. The 
population served is 15,000. 

There were several miles of sewers in existence at the period 
when these works were commenced, and these were retained for 
the disposal of sur&ce water. The author has added largely to 
these works, their extension having become necessary in con- 
sequence of the rapid development of the district. The most 
important work carried out in this connection is the western 
outfall, which discharges into the Beverley Brook at Coombe 
Bridge. It is a brick circular sewer, 4 feet in diameter at its 
commencement, gradually diminishing in size to 18 inches. 
Concrete tubes were largely used in its construction as regards 
those parts having diameters of 18, 21, and 24 inches. The cost 
of these works was about 6000Z. 

All new roads now made up under the 150th section of the 
Public Health Act are provided with duplicate means of drainage, 
and the entire scheme now offers a good example of the separate 
system, the advantages of the axiom, ^ the rainfall to the river, 
the sewage to the land," being both folly recognised and acted 
upon. Large quantities of roof water are still admitted to the 
sewers, however, with the consequence that in heavy storms they 
are sometimes surcharged. The author does not consider it 
desirable to carry drains for rain-water to the backs of houses in 
close contiguity to the soil drains, as there would be a great risk 
of unprincipled persons connecting their soil drains with the rain- 
water drains in the event of a stoppage of the former, and for this 
reason all down pipes at the backs of the houses are connected 
with the soil drains. 

The low-level outfall soon became a source of trouble so fEO* as 
its smaller portions were concerned. The normal flow of the 
sewage was at the rate of 8 feet per minute only; nearly *all 
the solids were deposited, and after being in use for six years, the 
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sewer was two-thirds fall of solid matters. The smells emitted 
from the manholes were, it is needless to say, very offensiye. 

In 1885 the author was requested to report on its condition, 
and subsequently to suggest a remedy. 

It was decided that if a new out&ll was found to be necessary, 
it should be capable of being extended to the north-western limit 
of the building land of the district, when future requirements 
rendered it necessary so todo* Two courses presented themselyes ; 
either to construct a new outfeJl from the existing pumping 
station, at a depth of about 20 feet below the present out&ll, or 
to construct a smaller pumping station at a site situated in the 
western portion of the district, reconstructing the smaller parts of 
the original outfiEill, and improving it elsewhere. The latter scheme 
was shown to be by fEtr the more economical and quite adequate 
to the requirement of the case. The necessary plans were prepared 
by the author, and the works were carried out in 1885-6. 

These works, as designed, comprised the improvement of the 
tortuous portions of the outMl in Hartfield and Graham Beads, 
by carrying the main sewer in a straight Une from Palmerston 
Boad to Graham Boad, and by constructing new 12-inch pipe 
sewers in place of the old brick outfidl, which was broken up. 
The new sewer was carried under the houses in tunnel, no 
openings being made in any of the gardens, thus avoiding 
damage to property and claims for compensation. Its size is 
8 feet 6 inches by 2 feet 4 inches, thus being large enough to 
admit of the sewer men passing through. It was constructed of 
** Candy's " bricks in Portland cement mortar, and the heading was 
filled in solid with Portland cement concrete. 

The new outfall eastwards from the Wimbledon and Croydon 
Bailway, as designed, was 21 inches in diameter, and its gradient 
was 1 in 1000. At the point E, its size was reduced to 18 inches, 
and its gradient was 1 in 900 ; its termination being the new 
pumping station, at which point the invert level was 42 O.D. 
That portion of the outfall, 21 inches in diameter, has not, as yet, 
been constructed, in consequence of the tsuct that private huids 
would have to be crossed, which lands will shortly be developed for 
building purposes, when the work can be carried out without 
large claims for compensation being made. 

Eastwards from the pumping station, the new outfisdl com- 
mences with an invert level of 17 '50 O.D. ; it is for a length of 
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12 WIMBLEDON, ITS PE0QBE8S AND ITS PUBLIC W0EK8. 

1000 feet circular in section, 3 feet 9 inches in diameter, its 
gradient being 1 in 900, this portion being a tank sewer for the 
storage of the sewage when the pumps are not at work. Its western 
continuation is 15 inches in diameter, with a fall of 1 in 600 to 
the Durham Boad, whence it is 12 inches in diameter, with a 
fall of 1 in 500, there being a flushing tank at its termination. 
These portions of the outfall are constructed of concrete tubes, 
embedded in concrete, the depth at which they are laid varying 
from 22 to 30 feet. 

The pumping station is provided with a pair of single-acting 
ram-forcing pumps, the ram being 12 inches in diameter, with a 
stroke of 24 inches, working at a speed of twenty strokes per 
minute. These pumps are operated by a pair of "Otto," 3 J 
nominal horse-power gas engines, the machinery being arranged to 
work interchangeably, if desired. The ascertamed consumption of 
gas is one cubic foot for each 112 gallons raised, the lift being 
83 feet. The sewage is Ufted into a tank, holding nearly 20,000 
gallons, which, when full, discharges its contents by means of a 
penstock into the 18-inch outfall, which is thus most effectively 
flushed, at least twice daily. 

The old 18-inch outfall was quite freed from deposit for a con- 
siderable length on the commencement of the flushing, but much 
sand and heavy detritus still resisted the action of the water, as its 
original velocity was lost, and in order to clear this out the author 
had a strong copper ball, 15 inches in diameter, made; this ball 
was placed in the sewer — at the manhole next above the com- 
mencement of the deposit — and with each flush worked its way 
forward, thoroughly cleansing the portions passed through, and 
bringing out quantities of detritus, including also two bricks. A 
totally unexpected incident occurred in connection with its use ; a 
long length of sewer had been cleared when the ball stopped and 
remained at the same place for upwards of a week. The line 
attached broke, and an opening from the top was made, when the 
sewer was found to be in a state of collapse ; the remainder of the 
outfall was examined at frequent intervals, and there is little 
doubt but that all the pipes for a distance of 500 yards are crushed, 
the stoneware of which they are constructed being unable to resist 
the pressure of the clay stratum in which the sewer is constructed ; 
the depth below the surface of the crushed portion being from 15 
to 18 feet. The pipes were jointed with clay, and thus had not 
the strengthening assistance of a cement joint, but even with 
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oemeht joints, the author would not trust to pipes unsupported 
with concrete at the depths named. A new sewer has recently 
been constructed parallel to the old one. 

In addition to the new works described, five automatic flushing 
tanks were also constructed, each provided with one of Eogers 
Field's annular syphons. The position of these tanks is shown on 
the plan. 

The total cost of these remedial works has been about 12,500Z. 
They have exercised a most beneficial influence, not only as regards 
the main drainage works themselves, but also the sewage, which 
now arrives at the sewage works in a fresh state compared with 
its putrid condition before these works were undertaken. 

All the sewers, as originally designed, were ventilated by means 
of the manholes in the ordinary way, the sewer air escaping at 
the street level The ventilators were placed at an average distance 
of 160 yards apart. 

But as is usually the case in sewerage systems ventilated in this 
manner, complaints of the foul smells arising were of frequent 
occurrence, and the Board have consistently followed the author's 
advice, and closed the street ventilators, substituting lamp-posts, 
pipes up houses and trees, and other means of disposing of the 
stinking air, in consequence of which measures, complaints are now 
no longer received, unless it be in respect of a manhole not yet dealt 
mth. 

Those members of the Association who are also members of the 
Institute of Civil Engineers, may have read a paper by the author, 
which was published in volume xcvii. of the Minutes of the Pro- 
ceedings. In that paper are given the general results of twelve 
months' observations on some of the Wimbledon sewers, observa- 
tions which were made with a view to ascertaining the conditions 
under which downhill movements of sewer air were effected. The 
author does not propose to refer to those experiments at any length, 
but merely to record his opinion that the views hitherto pre- 
vailing mih regard to the movements of sewer air, must be 
considerably modified. Temperature must give place to wind as 
the most powerful agent in causing movements of sewer air, and 
as a consequence, downhill movements, in cold weather especially, 
are no longer inexplicable. Throughout the entire series of 
experiments, the author found, beyond all question, that the wind 
was the only agent causing movements of sewer air that could be 
recorded by an anemometer, and that the curreni» were uphill or 
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downhill, accordingly as the individual sewer experimented upon 
was affected by the wind. 

One sewer was experimented upon continuously for twelve 
months, and as the winds from the S.W. and S. quarter always 
produced downhill currents, the sum total of the downhill move- 
ments considerably exceeded that of the uphiU, as S.W. winds are 
the prevailing winds in this country. It is quite conceivable, and 
indeed highly probable, that the openings on some sewers might be 
so situated that a S.W. wind might cause up-currents ; when once 
the principle is established, we shall find that the direction of air 
currents in sewers may be up or down, or both up and down 
accordingly as the wind affects the various sewer openings sub- 
ject to its influence. 

With regard to sewage disposal, a portion of the sewage is 
pumped into the settling tanks, whilst the remainder gravitates 
into them. 

The main pumping station is situated at the sewage disposal 
works. It contains a pair of high-pressure horizontal condensing 
engines, with cylinders 14 inches in diameter, and a stroke of 
3 feet, indicating 16 horse-power when working at their normal 
rate of speed. These engines operate a pair of single-acting ram- 
forcing pumps, each pump having two rams 24 inches in diameter, 
with a stroke of 4 feet 6 inches. The mean lift is 22 feet, and 
each pump will lift slightly over 100,000 gallons per hour. Two 
Lancashire boilers, each 20 feet in length and 6 feet in diameter, 
supply steam for the pumping and other machinery, the boilers 
being used alternately for periods of a month. 

The sewage disposal works comprise the necessary tanks for 
the chemical treatment of sewage, and 73 acres of land for its 
further purification. 

There are six settling tanks for the reception of the sewage 
from the middle- and low-level out£Eills, each tank having an area 
of 50 feet by 49 feet, and a depth sufficient to contain 6 feet of 
sewage, or about 90,000 gallons. These tanks are arranged to work 
on either the continuous or alternating system as desired, every 
tank being provided with a floating arm for the purpose of draining 
off the clarified sewage from the top in the most approved manner. 
If desired, the sewage can be passed through the whole series, 
provision having been made in the division walls for this purpose. 
As originally designed, there were two tanks only, but as they 
were constructed with flat bottoms, the labour of clearing the 
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sludge was very great ; the outlets for the clarified sewage were 
also situated at the bottom in each case, thus allowing the solids 
to escape. 

The two small tanks near the railway which reoeive the sewage 
from the high-level outfEill are each 30 feet in length by 20 feet 
in breadth, 8 feet in depth at each end, and 10 feet at the central 
diyision, at which point the sewage enters. These tanks are con- 
structed with a false bottom, on which rests 3 feet of burnt ballast, 
and the sewage is strained upwards through these filters, the 
solids being left in the space below. A pipe sewer connects these 
tanks with the large settling tanks, and on opening a yalye, the 
whole of the sewage in the tanks, with the deposited sludge under 
the false bottom, passes down to the large tsuiks ; this operation 
being performed about twice weekly. These tanks have given 
every satisfaction during the ten years they have been in use. 

The chemicals used for precipitation are lime and ^' Spence's " 
alumino-ferric, or sulphate of alumina in the proportion of 8 grains 
of the former and 6 of the latter per gallon of sewage. In very 
hot weather it was found that a slight odour was given off from 
the land where the treated sewage was applied, but during the 
past hot summer much benefit has been derived by the addition to 
the clarified sewage of 2 to 8 grains per gallon of permanganate 
of potash. 

One of " Scott's " lime-mixers is used for the preparation of the 
milk of lime, the water used being that from the condensers of the 
engines. This water is the clarified sewage from the tanks, and, 
on its temperature being raised, it gives off a slight odour, which 
is neutralised on passing into the mixer. The milk of lime is 
conveyed into the pump- well, and in passing through the pumps 
becomes thoroughly well mixed with the sewage, which is then 
discharged into a small chamber into which the mid-level outfall 
discharges ; here there is much agitation, and mechanical mixers 
are not required. The solution of alum is then added, the sewage 
flows to the tanks, and precipitation of the solids follows in the 
ordinary way. 

The normal flow of the sewage is 750,000 gallons per day ; the 
lime used amounts to 7^ cwt., costmg 7s. 6d. ; the sulphate of 
alumina to 5| cwt., costing 16s. ; wages of man, 48. ; total, 
27s. 6d. The cost per million gallons would be 35s., the wages of 
the man being a constant. The sum of 25Z. may be added to the 
annual cost for the permanganate of potash used in hot weather. 
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A small centrifugal pamp has recently been added for pumping 
part of the clarified effluent into the small high-level tanks, so as 
to provide an additional volume of water for the comparatively 
large area commanded by these tanks. 

The treatment of the sludge has been fully dealt with in the 
paper by the author, read before the Institution of Civil Engineers 
(see * Minutes of the Proceedings,' vol Ixxxviii.). Briefly, the sludge 
is swept from the settling tanks into a reservoir, whence it gravi- 
tates into the receivers, being then forced into filter presses by air- 
pressure. There are two of Johnson's presses and one of Manlove, 
AUiott, & Fryer's, the latter being the newer and preferable 
machine. The following notes may be of use where the adoption 
of sludge-pressing machinery is contemplated : — 

One machine, with twenty-four circular plates 36 inches in 
diameter, will be necessary for 12,000 persons, if worked by day 
only ; if square plates are used, one machine will be sufficient for 
15,000 persons. The air-pressure employed need not exceed 
50 lbs. per square inch, and it should be applied carefully and 
gradually on recharging each press. Care must be taken to use 
perfectly fresh lime for mixing with the sludge, and strong grey 
chalk lime, finely ground, will yield by far the best results ; the 
quantity required will be 1 cwt. for each ton of cake produced, if 
rapid work is to be accomplished, say the filling and clearing 
of a press in 50 minutes; cakes 2 inches in thickness are 
produced in the same period of time as those of 1^ inches. 
Flax canvas, costing about 4|ei. per yard when 40 inches in 
width, will be the best filtering material, the cloths being 
made up locally, care being taken to well wet the canvas before 
it is cut up into lengths, otherwise it will shrink and tear 
when first used in the presses ; the liquor filtered out will be a 
saturated solution of lime with other constituents, and may best 
be disposed of by being mixed with the crude sewage, the solids in 
which it will assist to precipitate ; its ratio to the sewage-flow will 
be about 1 per cent. The sludge should be pressed whilst in as 
fresh a condition as possible ; the production of sludge cake with 
about 54 per cent, of moisture will be 2i tons per week per 
1000 persons, very nearly ; its value as a manure, if applied as a 
top dressing as it comes from the presses, will be, weight for 
weight, slightly in excess of stable manure. The working Expenses 
at Wimbledon now amount to 2s. 4d. per ton of cake. 

The sewage farm, as originally laid out, consisted of 47 acres 
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of land of a stiff clayey nature, having a considerable slope 
towards the north-east. It was freely nnder-drained by means 
of 4-inch glazed socket-pipe drains, laid in contour Unes, about 
50 feet apart and 6 feet deep, these being crossed at varying 
angles by larger main drains having a common point of dis- 
charge into the river Wandle. The trenches in which the drains 
were laid were filled in with burnt ballast to within 2 feet of 
the surface. On the down-hill side of each of the contour drains, 
a permanent carrier was constructed of half-pipes with purpose 
made stoneware sides, as shown in Doulton's catalogua The 
main carriers from the tanks were of cast-iron pipes, and were, 
and are, a really good featura It was intended that the land 
should act as a filtration area, on the principles enunciated by 
Dr. Frankland ; but the futility of carrying out laboratory experi- 
ments on a large scale, but under different conditions, was never 
more strikingly exemplified than in the case under consideration. 
The land was entirely unsuitable for such a mode of treatment ; 
it was drained not wisely, but too well. The surface of the land 
was left very uneven, and in many places no sewage could be 
distributed, whilst in others there was too much ; as a consequence 
the sewage was badly purified, and the crops were very poor, the 
average prices realised during the first four years being only 190Z. 
per annum, or 47. per acre. 

In dry weather the land cracked in all directions, giving the 
sewage direct access to the drains, and the effluent from them 
was actually worse than before being applied to the land, being 
laden with masses of sewage fungus. It was also found that 
the permanent contour-carriers interfered very much with the 
ordinary methods of cultivation, and, being laid at a dead level, 
and not being jointed, the greater part of the sewage escaped 
at the commencement of each carrier. 

Such was the state of affairs when, in 1880, Mr. James Snook, 
who was then engaged with the author in laying out the Merton 
sewage ferm under Mr. Baldwin Latham, was appointed farm 
manager. Under his management things soon assumed a better 
shape ; all the carriers, except the iron mains, were removed ; the 
burnt ballast under the drains was in great part removed, and 
puddled clay was substituted, whilst the surface of the land was 
carefully levelled, and it is only due to the Local Board to say 
that they spared no expense to render these works as perfect as 
possible. 
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One blot, however, remained — the sludge pita, which occupied 
nearly an acre and were a source of much disagreeable effluvia. 
These were abolished on the erection of the filter presses by the 
author in 1884. 

Notwithstanding the fact that the land was now in a good 
sondition, the rapidly increasing population — which has nearly 
doubled in ten years — rendered it necessary to further extend 
its area. Further purchases of various lands were made, adding 
an area of 26 acres, 17 acres of which consists of excellent 
alluyium. This land has been levelled, drained, and prepared 
for sewage treatment by Mr. Snook and the author conjointly, 
none of the work having been done by contract. 

The utmost care was taken in carrying out the work to avoid 
the evils pointed out with regard to the original farm, and, with 
few exceptions, the only drains laid are those under the centre 
of each road. The new portion is comprised in the eight plots 
situate on the north-east of the point B on the plan. 

All the effluent water from the land on the west of Dumsford 
Eoad is intercepted at the point A on the plan, and is conveyed in 
a drain to a point B, where it is reappUed to the surface of one or 
other of the plots between that point and the permanent contour- 
carrier farther north. The effluent from the fields between 
Dnrnsford Eoad and the river Wandle is discharged into the 
contour-carrier at the point 0, and is conveyed by means of the 
carrier to one or more of the plots on its north-eastern side, and is 
there reapplied as in the former case. Thus the whole of the 
effluent from the original farm is appUed to the surface of the new 
portion a second time. The result is that the effluent finally 
discharged into the Wandle is of excellent quality, no sewage 
fungus having as yet been discovered in the drains of the land 
recently laid out, nor evidence of sewage contamination in the 
sluggish branch of the Wandle into which the effluent is dis- 
charged. 

Three filters of burnt ballast, with an aggregate area of 2^ 
acres, and with a depth of 3 feet, have been constructed for the 
purification of the sewage when it is largely diluted with storm- 
water, but these are rarely used, the land being sufficient for its 
treatment in case of moderate falls of rain. 

The crops grown are Italian rye-grass, mangolds, osiers, and 
vegetables, the areas devoted to each kind being 54, 10, 6, and 
3 acres, respectively. Five to six crops of rye-grass are produced 
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yearly, and these are disposed of, as regards the larger portion, in 
the green state, the principal purchasers being the cow-keepers of 
the south-west of the metropolis ; all not sold is consumed by the 
Board's horses, either in its green state, or after being made into 
hay. The average weight of the grass removed from each acre 
per annum is about 54 tons. The prices obtained vary from 3d. 
to Is. per square rod, on the ground, for each cutting, the grass 
being mown by an employe of the Board. 

The mangolds grown are of excellent quality, the weight 
produced per acre having last year exceeded 40 tons ; these are 
sold at from 15s. to 25s. per ton, in accordance with the ruling 
prices. 

The vegetables are sold at fairly remunerative rates. 

Much attention has recently been given to the cultivation of 
willows and osiers. The willows are readily disposed of to market 
gardeners, who use them for tying vegetables for the market; 
whilst the osiers are purchased by basket-makers. The prices now 
being obtained are about 181. per acre. 

The total receipts for produce for the year ending 25th March, 
1888, amounted to 1420Z., or 20Z. per acre nearly, as against 4?. 
per acre before the farm was placed under the management of 
Mr. Snook, whilst the inclusive working expenses were 910Z., thus 
leaving a balance of 5101. to assist in the repayment of the interest 
and principal on the moneys borrowed for the purchase of the 
land and construction of works. During the year ended 
March 25th, 1889, the balance in favour of the farm was not 
quite 400Z., but this year there is every prospect of a higher 
balance. 

The cost of the works and land to date are as follows : — 

£ 

Machinery, buildingB, works, &c 20,866 

Seventy-three acres of land 24,432 

Draining and laying out original land .. .. 6,141 
Draining and laying out recent purchases .. 2,000 



£53,439 

The annual repayment in respect of that sum is 2869/., 
pumping and maintenance of machinery costs 520Z. per annum, 
precipitation of sewage and sludge-pressing 811/., or a grand total of 
4200Z. ; from this deduct the profit on farm, about 500/., and the 
net annual cost is 3700/., equal to a rate of 6c/. in the pound on 
the present rateable value, and 28. lid. per head of the population. 

2 
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It is satisfactory to find that with a rapidly increasing rateable 
value these rates are gradually growing less. 

With regard to street improyement works, there is nothing of a 
novel character to be seen at Wimbledon. Boads now made up 
under the 150th Section of the PubUc Health Act are kerbed with 
granite kerb, payed with either limestone tar-paving or bricks, and 
are channelled when the roads are very flat or very steep. During 
the author's tenure of office, he has prepared plans, sections, and 
estimates for making up 51 roads, a large number of which have 
been completed, whilst others are now in hand. 

The following brief schedule gives the details as regards other 
foot pavements laid in Wimbledon : — 

Victoria Btone 5«. 6(2. „ 

Granolithic and Petro-silioon, in situ « 48. „ 

Buckley bricks, laid upon 4 inches of fine ashes,! « g^ 

and bedded on sand, weU rammed j * *' 

Limestone tar-paving 2«. 4(2. „ 

The main roads, and other roads with much traffic, are mac- 
adamised with Guernsey granite, costing 15s. lOd. per cubic yard, 
whilst the roads with light traffic are repaired with local flints, 
costing 4^. 3d. per cubic yard. 

Other pubhc works and buildings not needing a special descrip- 
tion are the isolation fever hospital ; a disinfecting station provided 
vrith one of Goddard and Massey's gas chambers ; a cemetery of 
10 acres with two chapels, and a mortuary and post-mortem room 
with one of Stevens' patent tables for operations; a recreation 
ground of nine acres ; a fire brigade station, with a manual, 
steamer, and hose reel ; and an excellent Free Public Library. 

Although much has been done in the past, much remains to be 
done consequent upon the rapid growth of the parish, and there 
can be no doubt but that Wimbledon has an important future. 
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PROGRESS IN OIL LIGHTING AT 
WIMBLEDON. 

By C. H. OOOPEB, A.M.LO.E., Assist. Subvetob to the 
Wimbledon Looal Board. 

In conseqnence of the many inquiries receiyed from Town Sur- 
veyors respecting the lighting of the Wimbledon streets, the writer 
has thought it might interest the members of the Association were 
he to give a short account of the progress that has been made in 
oil lighting since Mr, Santo Crimp read his paper in 1885. 

Several manufacturers, seeing that the Wimbledon Board, in 
common with the Boards of other districts, had determined not to 
submit to the exorbitant charges of gas companies, turned their 
attention to the improvement of oil lamps for street lighting. 

Amongst the lamps thus submitted to the Wimbledon Local 
Board were Eettich's Mitrailleuse, Stringfellow's oil gas. Oxygen 
Light Co., Defries', and Cowdy Samuels'. 

Defries' and Samuels' lamps are at present being tried in some 
of the main streets, and although they have their defects, yet they 
possess the following decided advantages over the flat wick and 
Mitrailleuse burners : — 

1st. Saving in oil consumed per candle-power. 

2nd. Saving in labour in attending, as lamps need not be filled 
every day. 

3rd. There is no shadow thrown by oil reservoir. 

Defries' and Samuels' lamps have each a main reservoir at the 
top of the lantern, capable of holding three pints of oil, sufficient to 
supply the former lamps while burning 35 and the latter 30 hours, 
i. e. for 5 summer or 2 winter nights. The oil is conveyed from 
the main reservoir to the small supply reservoir which feeds the 
wick of a central burner, by a syphon in Defries', and by two cotton 
vncks in Samuels' lamps. The level of oil in the supply reservoir 
is in both cases fairly constant, being regulated in Defries' by the 
arrangement of the syphon, and in Samuels' by a float in the 
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supply reservoir which actuates a straddle to which the wicks are 
attached in the main reservoir. 

The district is lighted from sunset to sunrise hy 514 lamps 
placed at distances varying from 50 to 250 yards apart, the average 
distance being 100 yards. These lamps extend over 30 miles of 
roads and paths, and are lighted by eight men paid 11. 3s. or 11 4«. 
each per week ; the foreman over these men gets IL Is, a week, 
and has to do all repairs to lamps and lanterns. 

The cost of lighting an average number of 480 lamps for the 
year ending the 25th of March last was as follows : — 

£ 8. d. 

Oil, 22,176 galls., at 5 • 63d. per gaU. .. 520 2 9 

Sundries 30 

Bent of stores 9 14 

Chimneys 18 17 

Wages 535 19 

£1114 12 9 

Equal to £2 68. Qd. per lamp. 

The 514 lamps now in use include the following types : — 



Number of 
L«mpa 
in Use. 



371 

100 

28 

15 



514 



Type. 



Empire 
Mitrailleuse 
Defries 
Samuels 



Wick. 



Candle-power. 



If in, flat 
16 wick 
Circular 
Ditto 



10 
30 
14 
20 



Oil Consumed 
per Lamp per 
Hour in Pints. 



•08 
•20 
•08 
•10 



The cost of gas and oil Ughting compare as follows : — 

Cost per Candle- 
Material Burnt. power per 

Hour. 

Gas at 38. dd. per 1000 cubic feet • 22 

Oil (rock) used in Empire burner '015 # 

Ditto in Mitrailleuse -Oil 

Ditto in Defries -010 

The only brands of rock oil used are the Eoyal Daylight and 
Tea Eose, got from local tradesmen at prices that have varied from 
4^t/. to 5|d. per gallon, the present price being b^d. 

Oil lighting has been adopted for street purposes at Wimbledon 
for eight years, and although in some respects not quite so satis- 
factory as that of good gas, it gives general satisfaction, and 
effects a saving of 1200Z. a year on the rates. 
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DISCUSSION. 

The Chairman: Mr. Santo Crimp suggests that we should 
now, if there are any observations to be made, take the opportunity 
of making them. For my own part, speaking as a member of the 
Association, I may say that we are not mere sightseers, but we are 
here to investigate matters, and to determine upon facts. We have 
seen a very interesting process here to-day, and, so far as I can 
observe, it is very satisfactory. Some of the older members of the 
Association will remember that we went about the country many 
years ago, that we visited Leamington, Aylesbury, and other 
towns, and saw what in those days was claimed to be the very 
perfection of sewage treatment, the ABC process, and others. 
The promoters received us with hospitality, and we heard a great 
deal of eloquence. Somehow or other those processes have not kept 
to the front, and we have now another process put before us which 
also claims to be perfection. As members of this Association, we 
welcome every attempt to solve this great sewage question. We 
are most anxious to get at facts ; but we do not get at the facts by 
approving notices in the newspapers. Upon the merits or de- 
merits of the process we have seen, I have nothing to say, because 
I know nothing about it ; but there is one question which has been 
asked me over and over again, and that is — " What quantity of 
lime is used in this process?" Lime is the old basis of all the 
processes. The number of patents for the treatment of sewage are 
legion, and they all turn upon lime with some variation. In this 
case Amines is the variation. I should like to know the quantity 
of lime which is used per gallon ; and also the quantity of herring 
brine. The cost of the system is also most important. There is 
no difficulty about obtaining the purification .of sewage. The 
clarification we can obtain by lime ; the purification also we can 
obtain if we go to the cost. This new Amines process has had 
many good reports, and it has had unfavourable reports ; but there 
may be partisanship. We all know that those who are interested 
in a process give one side of the question, and those interested in 
other processes give another. It has often occurred to me, and I 
have said it at these meetings before, that while the Legislature is 
so prohibitive and penal with reference to the pollution of rivers, it 
is a pity the Government does not assist us more as to what is 
best to be done. In America the State Boards investigate these 
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subjects, and advise as to what shall be done. At home they tell 
us we shall not pollute the rivers, but they say nothing as to the 
best preventive process. We have had a Commission who have 
advised to go to the land, and when application was made to the 
Government, as at West Ham, to carry this out, the application 
was refused. We wanted to put our sewage on the baid, and 
purchased a large area for that purpose ; but the Local Government 
Board of the day refused our appUcation and condemned us back to 
the tanks. With all these independent and conflicting schemes I 
think we should have a Eoyal Commission to report. At present 
we have Dr. Somebody retained by me, and there is Dr. Somebody 
Else retained by you — and professional evidence does not weigh 
for much when retained — but a Eoyal Commission could look into 
these things and put us in the right way. Going back to the 
paper, the author described a scheme which is very satis&ctory at 
Wimbledon, and that being so I cannot understand why they should 
go out of their way to adopt a tank scheme which claims to be per- 
fection in itself. With all this land I should have thought a rough 
and elementary treatment in the tanks would have been cheaper 
and sufficient. 

Mr. Thompson (Chairman of the Local. Board): The works are 
lent. 

The Chaibman : That answers my question. 

Mr. Godfrey : I have been asked to give just a short explana- 
tion of the Amines process, and I must begin by answering almost 
the last remark made by Mr. Angell. He rather casts a slur upon 
Wimbledon, when he asks why Wimbledon, having a perfect 
scheme, should adopt this. The Wimbledon Local Board is a board 
of enterprise ; they are not only quite satisfied with their own 
process, but they are also ready to give a trial to this or any other 
process. It is not a laboratory process. It has been in operation 
now for a week, and I believe it is to last on until the end of 
October. It is giving the system a trial which very few systems 
have been fortunate enough to obtain, and it is giving to gentle- 
men like ourselves an opportunity of examining and criticising the 
process. Of all the acute critics who will see this process, there are 
none more acute than the members of this Association ; and if you 
cannot find a hole in it, nobody can. The average consumption of 
lime is 47 grains to the gallon, which is supplemented by three 
grains of herring brine. That same chemical can be found from 
other processes than the herring brine. At the present moment 
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herring brine is the cheapest method of getting.it, and there are 
ample quantities of it for meeting all demands. The herring brine 
is mixed with the lime in the mixing honse. One of the points 
claimed for it is the rapidity of the settlement by precipitation; 
that means, as you know, a saving of tanks, as you can get your 
tanks emptied oftener. The alkalinity in it, owing to the large 
quantity of lime, is a point which must be met ; but I think I am 
right in saying it is not up to the limit of the Eivers Pollution 
Act of 1875. The sludge you have seen, that has a smell, but it is 
not at all an offensive smell like you generally find about sewage 
works. What you have seen is worked entirely by the Wimbledon 
employes, and is being done to allow gentlemen like yourselves to 
see it working on a large scale, rather than by chemists in a labora- 
tory. If there is one body more likely to suspect chemists than 
another, it is Municipal Engineers. The lime, I admit, is excessive ; 
but you must put against it that you do not have to put any lime 
in to fortify the sludge after its precipitation. The cake you have 
seen lying out in the open air is the result of twelve chargings of 
the tank, and there is the sludge lying there perfectly inoflfensive, 
so far as I can tell. 

Mr, Pritohard : How many gallons a day have been treated at 
the present time ? 

Mr. Godfrey : Three-quarters of a milhon gallons per day. 

Mr. Santo Crimp ; No, not so much as that The sewage in 
the gravitation tank is still treated by our own process. There is 
the sewage from 21,000 people treated here now by the Amines 
process. That would amount to about half a million gallons per 
day. 

Mr. Pritohard asked as to the adaptability of the process to 
deal with varying conditions of sewage. 

Mr. Godfrey: That is a question I asked the other day; 
how this process would be for sewage that was not purely domestic, 
such as from iron and chemical works, and paper mills ? I was 
then referred to an experiment at West Ham, where a great 
portion of the sewage of Stratford is treated. That sewage contains 
the refuse of chemical works and factories, and the treatment was 
successful there in rendering the eflSuent sterile. Dr. Klein, in his 
report, says it was sterile, or almost as sterile as it is here. 

Dr. Angell (Southampton) : Can you tell me how much per 
cent, of methylene there is in the brine ? 

The question was not answered. 
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Sir BoBBBT Bawlinson, C.E., E.G.B., who was received with 
hearty applause, said : I heard a few remarks when I came within, 
from my friend Mr. Angell, which I think I can explain to the meet- 
ing. He is apparently angry that his sewage-&rm scheme was 
opposed by the General Board, and I believe I had something to do 
with that opposition, for being the chief Engineering Inspector of the 
Board, it came to me. It was vetoed, not from any antipathy to 
my friend, or antipathy to sewage irrigation on my part, but West 
Ham is in a peculiar position, and I knew, if he did not, that, as 
the West Ham sewers were laid out, the sewage might ultimately 
come into the Metropolitan main sewage carriers ; and if there had 
been anybody at the Metropolitan Board with sound judgment, 
there never would have been opposition to its coming in. There is 
a mile of that West Ham sewer laid at a dead level, so that the 
sewage might at some future time be taken back, and be pumped 
into the MetropoUtan main outfell sewer — the proper process, if 
the Metropolitan Board could have had one grain of sense put into 
its head. And, again. West Ham, as you know, is on the margin 
of the Thames and the Lea, and if any process on earth can make 
the Lea fouler than it is, I should like to know what it is. We will, 
however, pass from that. I have been exceedingly gratified to 
come down to-day and meet so many of my young brother en- 
gineers. I don't know whether it will be the last time I shall have 
the pleasure of meeting so many. I can only say I meet you with 
the greatest possible pleasure. I wish you, in your professional 
progress, all tiie success you may desire to anticipate. I am proud 
of the company that I am amongst; I am proud that I am a 
member of your Association. I am, I suppose, about the oldest Sani- 
tary Engineer at present living. I have worked through from the 
very initiation up to the present time ; I have also, with others, gone 
through an amount of opposition which I hope you may never 
know anything about, for the early opposition to sanitary measures 
reads something like a fable. To think that any men could be so 
bitterly opposed to what was ostensibly to be done for the good of 
our feUow men ! I stand in one respect at the &ont of that pro- 
gress. I laid out the works in the first town sewered upon the 
present sewerage principles, which I daresay you know. That is : 
that sewers shall be laid in straight lines and true gradients, and 
that when you change the line or gradient you should have a man- 
hole with a movable cover for inspection, and that you should 
have ventilation sufficient to free the sewers from foul air. That 
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ventilation has been a very difficult thing to accomplish, you must 
all know, as complaints have arisen, and complaints do continue to 
arise now ; and it has occurred to me — and I hope you will pardon 
an old man, and not smile at what some may think absurd — that 
if I had a town to sewer now, and I had to use brick sewers or 
pipe sewers, I would take care to put ventilators in the crown of 
my sewer — not the entire length, probably, but we will say for 10 
or 15 feet in length at intervals of 60 or 70 feet apart — ^perforating 
portions of the top of the sewer with small honeycomb perfora- 
tions, over which I would lay gravel, and let any foul air that 
might arise in the crown disperse itself in the subsoil. I am 
perfectly certain that no injurious emanation could arise under the 
street that could do any injury, and it would tend to sweeten the 
sewer. I think a gentleman at Portsmouth has taken out a patent 
for something of a similar kind — that is, to carry a drain pipe 
through the crown of the sewer, connecting the pipe with a hori- 
zontal pipe along the top of his sewer. If, however, the crown of 
the sewer was porous, there would be no accumulation of gas. The 
bottom of your sewer must be watertight ; that is essential, but I 
fear it is sometimes not fully carried out. The most difficult case 
in which to form tight sewer?, and keap them clean, is in sandy, 
gravelly, or other porous strata, as a leaking invert either of pipes or 
bricks on such a subsoil, if only a very little of the water escapes, 
will leave your sewer comparatively dry, and the solids will be left 
there to accumulate and putrefy. The first essential is to have a 
sound watertight invert. Again, if you have springs in your 
invert, or along the side of your sewer, if they are not very large, 
take them into the sewer. I would rather have water, four or 
five inches in depth, flowing along a brick sewer invert than have 
a dry sewer. A wet sewer you may keep clean, a dry sewer you 
cannot. I have known some surveyors shut out all water. I have 
known other cases where the joints were so leaky that the pipe 
sewers were full of water. That is an error on the other side. 
Two towns I have in my mind have been as difficult as any in 
England to sewer — Oxford and Eeading— because the land is full 
of water almost up to the surface. I believe, however, that both 
have been sucessfuUy sewered, and sewered in so able a manner as 
to shut out the subsoil water. There is a case where you cannot 
ventilate as suggested, and where you must have an absolutely 
tight sewer. Emanation of sewer gas can only take place at the 
ventilators, because all the sewers are absolutely water and air tight. 
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Main sewers and house drains can be ventilated by pipes, never, bow- 
ever, less tban four inches in diameter, carried np vertically above the 
houses ; small pipes of one or two inches diameter are almost use- 
less, and where nsed only bring discredit With regard to the 
farm we have been over to-day, I don't think it is possible to see 
anything better arranged or cleaner. I am gratified beyond 
measure with it. Bnt I see the carriers are laid with the rake of 
the ground. If I had to lay this ground out over again, most of 
the carriers should be laid level for given distances, with vertical 
falls, so as to give entire command of the efiSuent, to turn it on or 
oflF at any point. Of course there must be exceptions to everything. 
With regard to long hnes of main sewers, I would not make them 
of one continuous grade, but give a fall at the manhole. In water 
conduits, bringing in water, I should also put all my carriers in level 
lengths, with vertical falls, and washouts at each fall in the conduit. 
When I was in Constantinople I went to a place on the Bosphorus 
where there are some great barracks for horse and infantry. 
Those buildings were given up to the British for hospitals, and 
they were bringing in water in an earthenware pipe on a contour 
line. A Royal Engineer was in charge of the works, but it had 
been left to a native to carry out, and I was inquiring if any arrange- 
ment for ventilation or washouts had been made, and he said he could 
not tell, he did not understand anything about it. One or two native 
workmen were standing about. I marked on the ground what I 
meant and one of these men came up, touched me on the shoulder, 
and intimated by signs that what I had shown on the ground had 
been done, and that in the East, from the very earliest time, water 
pipes had been laid on contour lines with means for ventilation and 
washouts. The idea that the ancients did not understand hydraulic 
laws, that is, did not know that water will rise to its level, is a per- 
fect fallacy. I believe that from the earliest days they understood 
this law as well as we do now, as it would be utterly impossible to feel 
that a man could work with water and not understand this simple, 
self-operating law. It is true they had not the facilities for dealing 
with water as we have. They had not iron mains, but lead was 
the best metal they had to work with, so the largest pipe in use 
was seven inches in diameter, and if they wanted more water 
and had no stone aqueduct, they increased the number of pipes. 
If there was more pressure than the pipes would bear, they broke 
the line of conduit at intervals by vertical pillars, suiting the 
pressure from the surface reservoirs to the distributing reservoirs, 
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and as they had not pipes and taps of small diameter as we have 
for distributing, they had a tank divided like a chess-board into a 
number of squares, and from every division a supply pipe was taken, 
and so nobody could draw more than his supply. This question 
of sewage with regard to tondon is a very important one. I don't 
know that I have any right to charge any particular man with 
wilfuUy doing that which is wrong, but I can only say that I am 
staggered beyond measure at what has been done and what is now 
being done. I can scarcely believe that any one would do what 
the Metropolitan Board has been doing, and is doing, at the main 
outfalls now. They have an area there of many acres (60), where 
they are putting the sewage sludge into surface tanks, and they have 
built most costly steam barges to take away the crude sediment 
and carry it down to the sea. Anything more cruel in the 
way of expenditure I cannot conceive — that sewage, which 
would flow anywhere, only find it a conduit, is barged down to the 
sea at what cost I cannot tell, by vessels which cost I know not 
how much. There is in that stuff they put in their barges never 
less than some 90 per cent, of water — I believe from 93 to 95 per 
cent, of water— and why barge from 90 to 95 per cent, of water down 
to the sea I cannot understand. There was a scheme propounded 
thirty years ago to reclaim the Maplin Sands. The conduit 
was laid out, and the estimate made. You can certainly reclaim 
50,000 acres at Maplin, and I estimate that reclamation would 
not cost more than £10 to £20 per acre. You can then put the 
crude sewage of London there, without taking anything from it, 
for as many years as the world will last. I don't say you would get 
any great profit out of it, but you would get interest on your money, 
whether it cost one milUon or two millions sterling ; as you could 
sell the sewage to any farmer that would take it, and I warrant 
that after one experience of it in a dry spring that farmer would 
want another taste of it. I would not ask the Metropolitan Board 
to buy one single acre more than was sufficient for their conduit, 
unless it was offered to them at the lowest agricultural values. 
Then they might take it with the certainty of doubling its value. 
You would have then, for the poor men who came up to London 
in winter, legitimate spade labour, where every man who came and 
said he was distressed could be put to work at 2s. and 2s. 6d. a day. 
What would be the result ? I dare say you know I was sent to 
Lancashire to find work for the distressed cotton operatives. I was 
informed there were 40,000 people on the relief list. I had the 
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distributing of If millions of money, and I went down determined 
to distribate that money in a way that the work should be bene- 
ficial, and I succeeded in doing it. I induced the Belief Committee 
to find a decent suit of clothes for every man who went on the 
works ; that they should have the best contractor's prices, plus all 
materials found them ; and that for six weeks after they went to 
work they should be subsidised by relief from the Committee they 
had been on. After six months the majority of these men were 
earning from 18«. to 25«. per week, and out of the 40,000 men on the 
relief books not more than 6000 or 6500 went on the relief works, 
and the others went we knew not where, for they drew no more 
relief money. If you have men that really can claim to be starving, 
what can you do with them ? If you feed them for nothing they 
will be starving all the days of their life. But if you have 20,000 
men who say they are starving, there will not be 10,000 who are 
honest ; they are not made for work, and if it is oflFered them they 
will go away. But if you cannot offer them work you will have 
riot, and you will have money collected and distributed, doing more 
harm than good. The Government tried relief by work for wages 
during the Irish famine. They advanced eight millions of money, 
and it was admitted on all hands that if four millions had been 
taken into the middle of the Atlantic, and thrown overboard, . it 
would have done more good; simply because the work was not 
of a useful character. I did not intend the Cotton Famine money 
to be distributed wastefuUy, so that every farthing of that money 
has been repaid-^a thing never before done in the history of 
civilisation. 

Professor Eobinson : I wish to say one or two words upon the 
special object of our meeting here to-day, and I am sure I am but 
expressing the feeling of all present when I say that the fact that 
the Wimbledon Local Board has allowed these works to be used for 
experimental purposes is worthy of all commendation. Those who 
bring forward new processes have not often an opportunity, other 
than in a laboratory, of demonstrating the value of their process, 
but in works like this, where there is a large area of land, and 
where they are more or less independent of chemical treatment, it 
shows great consideration and great public spirit on their part to 
allow the experiment to be made. We are also greatly indebted 
to the Chairman, and to this Board, for what they have allowed 
us to see to-day. Only one word as to the process itself; I have 
no experience of it, except what I have seen last week and this. 
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I, as an independent engineer, will welcome anything which is an 
advance on previous experience and knowledge. I cannot help 
thinking, however, that the old difficulty in regard to sludge will 
be found here. This is owiug to the large quantity of lime used, 
which results in a bulky deposit of no manurial value. We are 
here to-day to criticise, and I hope what I say will not be thought 
to be uttered in a carping spirit. I feel the difficulty as to the 
sludge, and as to the alkalinity of the effluent. If that alkaline 
effluent passes into a stream, it is a thing which is prohibited, 
which has been objected to, and which will be fatal to any system 
adopting it. It is only fair to this system to say that Dr. Klein 
states its effluent is sterilised as to organisms. I do not know 
whether the effluent which runs from the tanks remains sterilised 
for any time ; I believe it is able to absorb germs from the air 
which can fructify to the old extent, and become organisms to the 
old extent. I am certain it is a mistake to call the odour of the 
effluent a briny odour, because I do not smell about it that 
smell which I notice at the seaside. When Mr. Godfrey said 
that the smell from the works was like a whiflf of fresh air from 
the sea, I noticed a commotion of surprise on the part of those 
who had not smelt it, and of astonishment, I will not say derision, 
on the part of those who had. It is a slightly diluted urinal 
smell which is associated in my mind; though I say it in no 
disparagement of it. I am told by a very good authority that 
the smell — although I classify it among the smells of urinals — 
really is a chemical smell, well recognised, and is associated with 
brine, or the seaside. I do not understand chemistry well enough 
to say whether he is right or I am right, and I am sure that we 
shall be glad to hear the inventor, and have his views upon the 
point. 

Mr. C. Jones : I take a great interest in this experiment, but I 
feel it behoves us to exercise great caution in dealing with any new 
matter that may be brought up. We want to know all about the 
process. If it becomes a manufacture of chemicals for a thing of 
this kind, it throws us back on some very early schemes. Some 
seventeen years ago I was at Wimbledon on a similar errand. A 
scheme was then being tried here ; the chemists swore by it. I may 
say it was turned out of my place at Ealing, but it went from here 
to various towns ; it had thousands of pounds spent upon it, it had 
the impertinence to present itself before a Commission ; but in the 
end it proved a most unmitigated failure. I remember that at 
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Tottenham, a member of the Board said they were paying 107. a 
ton for common salt. It therefore behoves us, as men who have 
to deal with these great questions, to be watchful and careful that 
we do not commit ourselves to the merits of a scheme of which we 
know httle or nothing. The scheme was a scheme of tar, lime, and 
chlorine. Professor Frankland made a report upon it in February 
1872, in which he said *' the lime which is used is the only thing 
that is of any value in it." Lime is the component part, the most 
valuable part of all these processes, and if we are to pay a very big 
price for something that is added to it, we may be committing our- 
selves to something worth nothing. I shall welcome anything that 
may be brought to us dealing with the sewage difficulty, but we 
do want to know most thoroughly why we are to use 45 grains of 
lime per gallon, when 15 grains is considered a maximum, and 
when I, on my own works, which are not the least successful in 
England, use, only 11 grains. When we were going on with our 
scheme, to which I have referred, I found certain difficulties crop 
up, and the gentleman who was making it — I am glad to say he was 
not an Englishman — said, " If you and I work together we can 
make lots of money." That was the secret of the scheme we were 
working. When we abandoned the scheme, we were threatened 
with a lawsuit, and we paid lOZ. into court ; I said, " He will be 
sure to take it," and he did take it. We want to get a good effluent, 
but we want to get it at the minimum cost ; we want to get some- 
thing that will be acceptable and that will be upon a sound working 
basis. 

The Chaibman : Sir Bobert has said my scheme was not sanc- 
tioned because we ought to go into the Metropolitan system. I 
have always advocated that since I went to West Ham, twenty- 
three or twenty-four years ago; but the Metropolitan Board 
never would admit us, and between the Metropolitan Board and 
the Local Government Board we have been placed in a very 
serious position. 

Mr. H. WoLLHEDi : I appreciate very highly the privilege you 
have given me to make a few remarks, and I shall not abuse that 
privilege by making any lengthy speech, but will confine myself to 
answering questions. The first one was with regard to the 
quantity of sludge. It was said — the more lime you use the more 
sludge you must make. The experience at Wimbledon is that 
in my process no more chemicals have been used than without it. 
I have used a great deal more lime in the initiatory stage, but I 
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have saved the lime required for pressing. I challenge any gentle- 
man who has any works under his charge to let me treat his 
sewage at the samei price as he is treating it for now, if he is making 
as good an effluent as I am making. Our treatment consists, not of 
one single treatment, but we put in a quantity of lime and brine 
in the first instance, and after draining oflf the effluent from that 
treatment, we put in the second charge only a portion of that, and 
use the sludge for precipitation again. By repeated treatments, of 
which we have made ten here, the quantity of lime has been 
reduced to 47 grains per gallon, and in further practice I mean 
to reduce it still more. I have shown at large sewage works 
that 1 can treat with but 35 grains of lime per gallon. As to 
the quantity of sludge, I will undertake to make no more sludge 
than any other works are making at the present moment, and 
I ask you to give me the opportunity of proving it. As to the 
alkalinity of the effluent, I may repeat that the actual alkalinity 
found is below the standard of the Rivers Pollution Act. The 
effluent must have no greater alkalinity than that produced by 
adding one part of dry caustic soda to one thousand parts of 
distilled water. While that would be 70 grains per gallon in 
caustic soda, or 49 grains per gallon in caustic lime, the highest 
alkalinity that has been met with in the tests made at Somerset 
House with my effluent is 33 grains per gallon. Therefore I think 
1 am right in saying that authorities using my process will not be 
taken to task for the alkalinity of the effluent. As to the odour, I 
shall not of course pretend to go into that. The official character 
that has been given to the odour by the eminent analysts that have 
had this effluent under their examination, including Dr. James 
Bell, of Somerset House, is " briny odour," " salty odour." Now, as 
to the important point which was made by another gentleman as 
to whether this process might not turn out to be similar to others 
that were announced with great flourish seventeen years ago and 
failed ignominiously, J, of course, have no knowledge of those 
systems. I went into the past history of the sewage question 
when I came here, but I could not follow all the old systems, 
the numbers are too large. I will say this in reference to my 
own, it does not make any high pretensions which it cannot 
sustain, but we are ready to show it, and to show it to gentlemen 
of such experience and judgment as yourselves, and let them decide 
for themselves. The same gentleman alluded to shares which had 
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been offered him seventeen years ago. I hare to state that vre 
are not in the position of offering shares as yet. We want to 
prove the process fully before we do that, and when we have 
proved it, I daresay we shall do as others do, and go to the public. 
Now, I have been asked, ** Can you get the brine ?" I am proving 
that to you, and I should say the supply is abundant for all 
practical purposes, unless indeed all the sewered towns of England 
should be prepared to take up our process before the next fishing 
season ; but that is an experience which I do not feel at liberty to 
anticipate. For all practical purposes the supply is abundant, and 
I can furnish it at 21. per ton ; but it may go up in price. If it 
should go up high, or the supply should be short, then science 
steps in to produce it, and, as anybody can satisfy himself, there 
are various substances. from which the only ingredient of the brine 
required by my process can be produced, and it is sold all over the 
world in its pure state. Therefore I am warranted to think that 
the supply will not fail. As to the effluent, it has been proved by 
very severe tests — twelve consecutive precipitations in Augxust, 
without removing the sludge. I ask any gentleman who is a judge, 
What more do you wish ? I claim that the tests I have made^ and 
made to satisfy every one who has seen them, are most severe ; and 
if it stood those teste, and passed those tests, it is reasonable to say 
that it is a success. We have the opportunity of testing the 
process for 'another six weeks. There is only one more point to be 
demonstrated, that is, What will be the effect of the effluent on 
the land. As to that, no bad effects have been observed up to 
the present, but we must wait until the end of the period to show 
what effects it will have. 

The Chairman : We have not really discussed Mr. Santo Crimp's 
paper. The principal point that struck me in the reading of the 
paper was the question of sewer ventilation. The author advises 
us strongly that the street manholes should be closed, and that we 
should ventilate as much as possible by shafts. I know Sir Kobert 
has said in times past that we should get all the street openings we 
can, as it is better to have the gas in streets than houses. 

Mr. W. Santo Crimp : It has afforded me very much pleasure 
to see so many of my brother officials here to-day. With regard 
to the works you have seen, and to the paper I had the pleasure 
of reading, I 'regret to find that the criticism has centered itself 
upon the Amines process ; I had hoped that the sewage farm, and 
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works generally, would have been freely discussed. With regard 
to the Amines process, I do not propose to say any thing about it 
on this occasion ; I want to get at the facts of the case, and when I 
know all about them, I shall not hesitate to tell you the results, 
whether satisfactory or the reverse. 

With regard to sewer ventilation, I am naturally very much 
gratified to find so eminent an authority as Sir B. fiawUnson 
agreeing with me, that ventilation at the street level is wrong in 
principle. Whether the method of making more openings, and 
then partially blocking them with gravel, as suggested by Sir 
Bobert, or that of carrying ventilating pipes above the houses, 
as is done in Wimbledon, should be adopted, is a question for 
yourselves to decide. I think my plan is right ; at any rate, we 
do not get any complaints from the residents, and that is something 
to be gratified at. 

I do not quite agree with Mr. Angell that we should ask the 
Local Government Board to advise us on the sewage question. 
Those of us who have the charge of sewage works, and are in the 
habit of visiting them constantly, must best know the requirements 
of each individual case ; and we should endeavour to find and apply 
the most suitable remedies. 

There is no question here as to purity of effluent from our farm ; 
I do not believe that any chemical process has ever been devised, 
or ever will be, that can produce an effluent equal in purity to that 
you have seen flowing from our farm. Our great difficulty Ues 
in deodorising the sewage ; in dry weather the sewage flow does 
not amount to more than 22 gallons per head, and then it is very 
difficult to treat. I have tried permanganate of soda ; I have tried 
ferrozone — and an excellent material that is ; I have tried carbon 
refuse, and other agents ; but if these agents possess certain advan- 
tages, it will sometimes be found that — some of them at any rate — 
possess disadvantages which more than counterbalance the 
advantages. 

With regard to sludge disposal, we are too near London to sell 
sludge cake, the market gardeners are glutted with stable manure ; 
last year, however, we sold about a thousand tons at Is. per ton at 
the works, this quantity was one-third of our total production. 
The cost of pressing is about 25. 4(2. per ton. 

I had hoped to say something about micro-organisms, but time 
will not admit of my so doing to-day. 

D 2 
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After the reading of the papers, the members were hospitably 
eniertainedby the Chairman of the Local Board; after which they 
proceeded in carriages to the sewage farm, where the various 
worisy including the Amines process, were minutely examined, and 
general satisfaction expressed at the excellent condition of the 
farm. 

Votes of thanks were very cordially a/icorded to Mr. Crimp 
f(yr his paper, and to the Chairman of the Local Board for the use 
of the rooms, and for his courteous and hospitable reception. 
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DISTRICT MEETING AT ACTON. 

April 26th, 1890. 

Held at (he Sevxxge Worksy Aeton. 

H. P. BouLNOK, President, in the Chaib. 



The minates of the last Meeting held in the Home Counties 
District were read and confirmed, after which the following paper 
was read : — 

THE ACTON SEWAGE WORKS. 
By D. J. EBBETTS, Survbyob to the Local Board, 

AOTON. 

The treatment of sewage at these works consists of a combination 
of precipitation with filtration. 

The sewage from the district arrives by two main sewers, high- 
level and low-level respectively. The high-level sewer arrives at 
the works at the level of 21 • above Ordnance datum, and the low- 
level sewer at the level of 5 * below Ordnance datum. 

The combined sewage, from the two sewers, is delivered into 
channels where magnetic ferrous carbon, a material capable of pre- 
cipitating and deodorising the sewage at the same time, is mixed 
with it at the rate of 6 grains per gallon, or 3 cwt. for the daily 
average delivery of 425,000 gallons. The sewage is then delivered 
to the precipitation tanks, and having been allowed to settle for 
2^ hours, the supernatant liquor or tank efiBuent is allowed to flow 
over the filter bed, and the filtration effluent is carried direct to the 
Thames. 

The sludge from the tanks passes by gravitation to a tank, from 
which it is pumped to the agitator, there mixed with the pressing 
powder, and thence delivered to the presses. 

The pressed sludge is dried and ground, and sold at about SOa. 
per ton as manure. 
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A Fbw Facts in Connection with the Works. 

Amount of population contributing to the works, about 7,000 

Average daily amount of sewage treated 425,000 gallons 

Three precipitation tanks, each containing .. .. 150,000 gallons 

Low-level sewage tank holds 64,000 gallons 

Two filtration beds, each with a superficial area of . . 103 yards 

Each filter consists of a 10-inch layer of *' polarite " 

and sand, half and half, with a 6-inch layer 

of sand above, and layers of sand and ballast 

beneath. Thirty-four tons of "polarite" were 

used, at 42. 2s. 6(/. per ton delivered 140/. 58. Od. 

The "ferrozone'' or magnetic ferrous carbon, costs 

per ton delivered 21.58, Od, 

Amount of pressed sludge produced every week . » . . 9 tons 

Amount of ground manure per week 3| tons 

Annual cost of sewage works, including labour, fuel, 

chemicals, water supply, lighting, and repairs — 

but not including sinking fund on original outlay, 

and not deducting proceeds of sale of manure . . *12002. 



DISCUSSION. 

The President : The sewage works we have seen to-day were 
started three years ago, when I had the pleasure of attending at 
the inaugural ceremony. Since that time I understand they have 
worked very satisfactorily. The effluent has never been found 
fault with ; the filter beds, though very small, being only each a 
hundred yards of area, are filtering 425,000 gallons in the twenty- 
four hours. Of course, that is putting a great work on them, and, 
treated as filter beds only, it would be impossible for them to clarify 
that quantity of sewage in the time. It is plain, then, that we must 
look for explanation in the material of the filter which is used. It 
is more than filtration. In addition to the clarification through 
sand, the water passes through a bed of polarite, which accounts 
for the quantity treated. The polarite has been in existence here 
for three years, and has never been found fault with. The effluent 
we saw to-day I noticed had some fiocculent matter in it. I asked 
what that meant, and I was assured it had nothing to do with the 
filter beds, but was due to the tidal water of the Thames backing 
up into the effluent. The paper was extremely short, but I have 
already pointed out the reasons for the shortness of it. Before 

* The author has subsequently corrected this to 710/. See his remarks in 
reply to the discussion. — Ed. 
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sifcting down, I should like to propose a vote of thanks to Mr. 
Ebbetts for his very interesting paper, and for his kindness in 
showing ns the works. 

Mr. Jones formally seconded the vote of thanks, which was 
unanimonsly approved. 

Mr. MoEiE : There is one point I should like to have informa- 
tion upon. Has the effluent been analysed? 

The Pbesidbnt : That is a question I have no doubt will be 
answered. I may mention that Dr. Angell, who is the consulting 
chemist of the Company, is present, and is willing to answer any 
question that may be put. 

Mr. Savagb : I should like to know how so large a quantity as 
425,000 gallons a day is accounted for from only 7000 people ? 
It seems to amount to 60 gallons a day per head ; I cannot account 
for that. 

Mr. Hodson: Among other statements, I gathered, the total 
annual cost of this process was 12002., and the population 7000. 
These two figures seem to me, if correct, to show it to be a very 
expensive process. 

Mr. Bennett: I should like to know whether there is any 
quantity of rainfall treated at the works ? 

Mr. Poland: I should like to ask whether the 1200Z. per 
annum does not include the cost of pressing the sludge ? 

Mr. A. M. Fowler : The first question that occurs to me is 
this — as to whether they treat the sewage continuously during the 
twenty-four hours, because if they do not treat the sewage during 
the whole of the twenty-four hours there is a great deal of time 
left for cleansing the filter beds when not in use. We all know 
that filter beds are so constructed that you can filter about 750 
gallons per 24 hours per square yard. The Polarite Company claim 
to be able to filter a thousand gallons per 24 hours. If they only 
treat the sewage seven hours a day, it follows they will have more 
time to cleanse the filter beds, and do with less space. It may be 
they have a tank to take the overflow for part of the day. There 
is another point — the sewage at Acton is very weak. When a 
population contributes sewage at the rate of 60 gallons per head 
per day, the sewage is very weak indeed. We all know it usually 
varies from 25 to 80 to 40 gallons. If an engineer estimates for 
40 gallons he gives a very liberal allowance. To my mind, this 
point requires clearing up. Well, of course, we all know that you 
can cleanse a filter bed very easily by skimming off the top portion 
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of the intercepted matter ; and whether it is a sand or polarite 
medium, the filter will last for any length of time. Therefore I 
do not think there is anything to claim for polarite as a special 
improvement. In waterworks the sand filters last for many years. 
The rest in the sewage, if they only work seven hours a day, will 
be such that it will almost amount to clear water. If that be so, 
there is little more to do than there would be in the ordinary 
waterworks filter. The small area of the filter beds is claimed as 
an improvement ; but if they let tiie sewage rest, and only work 
seven hours a day, it is not a fair example for the country. Taking 
750 gallons per square yard as a filtering medium for clear water 
from a river, which is fit to drink, and taking a thousand gallons 
per hour for this sewage — does it not naturally follow that it will 
soon clog up? If you can only pass 750 gallons of clear water, 
this effluent sewage would very soon clog up, and then it comes in 
again that you have two-thirds of the day to clear your filter beds. 
So you have a very large space of time to manipulate your filter 
beds. We all know that to cleanse your filter beds you must wash 
off the top stratum, and there is a gdod deal of labour in that, 
These are important points in my mind in working. 

Mr. Smythe: I should like to know the amount of sewage 
which was filtered through the beds when they first started, and 
also the quantity that is capable of being filtered at the present 
time. I believe it is two or three years since the works were 
started. I want to know if there has been any deterioration, 
because I believe that is really the test to the ferrozone process. 

The Pbesident : I am sorry to learn that Mr. Ebbetts, who 
read the paper, is not here, but I will ask Dr. -Angell to reply to 
such questions as he can answer. With regard to the question 
as to what is filtered, I take it these beds are filter beds that are 
treating the whole of the sewage. If they were ordinary sand 
filter beds, an area of 637 square yards would be required. These 
beds only have an area of 200 square yards. 

Mr. Bakeb : I should like to know if this Company has had 
any experience with sewage that is largely charged with tan refuse, 
and brewery refuse, and how often these filters are cleaned ? 

Dr. Angell: Mr. President and Gentlemen, — I am much obliged 
to you and complimented by being called upon to answer questions, 
but I am not here to-day in any sense as a representative of the 
Company, or in any official capacity. I am simply one of your 
honoured guests, and have in no way prepared myself for address- 
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ing yon. Indeed, I did not learn nntil a minute or two ago, that 
Mr. Ebbetts was not here, and I was not listening with sufficient 
attention, even if I were able to answer, to all the questions which 
have beeii put. One of the first questions, howeyer, was as to 
whether the effluent has been analysed. I Relieve I am within the 
bounds of truth and discretion, when I say that it has been, analysed 
more than any other effluent has been analysed, and has been under 
the direct eye of the Government ; they have sent their greatest 
chemists down from time to time ; and Dr. Frankland has given a 
most excellent report upon it. He is, as you know, the most 
rigid disciplinarian of the present day as to sewage effluents. Sir 
Henry Eoscoe has also issued a report upon this effluent, and given 
figures which indicate a very high class indeed. Then another 
gentleman spoke of the speed at which filtration is carried on at 
these works. I am not surprised at those remarks from those who 
speak only with a knowledge of sand filtration. There cannot be 
true filtration unless the filtering material is absolutely porous. 
There is a marked difference in water passing through the small 
spaces and between the solid particles as with sand, and in 
passing through the interstices and canals of the substance 
itself as in polarite. In such the operation of oxidisation, which is 
necessarily one of actual contact, can take place in a shorter time 
and within a smaller space. As to the activity of these beds, of 
which I have been asked, I can say they are more active now than 
when they were started. That seems to be a very startling state- 
ment to make, but it is so. I have no explanation to make of it, 
but one which is hypothetical at the present time. I am strongly 
of the belief, from some observations which I have made of the 
effluent, and upon the changes in its condition, that it becomes a 
biological bed as well as a filter bed. Those gentlemen who have 
had experience of filter beds which have been in use in waterworks 
will know that those beds are very often a mass of corrupt living 
organisms. The true action of these polarite beds, is, I believe, that 
in consequence of the amount of oxygen upon the bed, and in its 
pores, the kind of organism found there is one that produces nitri- 
fication. It is a fact, too, that the potentiality of the bed is purely 
recuperative. If it will go on, as it has done, unchanged for three 
years, there is no reason why it will not go on for thirty years, or 
three hundred years. There is sand under the polarite which 
catches any small particles which might otherwise be carried 
away. I know that in bringing before men qualified in dealing with 
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filtration a product that Las recuperative properties, I shall meet 
with some surprise. I am the pioneer of that scientific product 
polarite, and I was much pleased indeed to find on my visit to 
Acton that the activity of that very small hed seems to be not 
impaired in the smallest degree. I admit it is too small for the 
work it is intended to do. There are, as yon know, things that 
come in, the purse strings are tied too tight, and you cannot do 
what you would wish. I should advise myself twice the area they 
have at Acton. I have been asked as to tan refuse and brewery 
refuse ; whether this system has been brought to bear on sewage 
charged with such refuse. At Acton there is a large quantity of 
foul water from large washing and laundry establishments ; and 
though that is looked upon as a simple matter, I am not quite sure 
it is not as difficult to deal with as excrementitial matter. We have 
had to do with the sewage at Swinton, where complaints had been 
made, and the sewage farm had become a perfect* failure in conse- 
quence of the quantity of tan and brewery refuse coming down, 
and here the beds are acting well. As to the manipulation of the 
beds, I wish I had been sufficiently master of the &cts to state how 
they manage the bed at Acton, how long it is going, and how long 
it is resting. But all the information is to be obtained from the 
Board itself, which is perhaps the safest source to obtain it from. 
I am absolutely proud to be the man who has been selected to be 
the scientific pioneer of polarite in filtration. 

Mr. Candy : Mr. President, I should, as Managing Director of 
the International Co., like to answer a few of the questions put 
Qt this meeting, and explain that the process at Acton does not cost 
any such sum as that mentioned, the entire cost of chemicals being 
less than 120Z. a year. 

The President : I regret there is no time to hear you, as we 
have to hear the paper from Mr. Jones. 

Mr. Lemon : I am going to make a suggestion that Mr. Ebbetts 
should be asked to give some information of the cost of these works. 
I have known the works for three years, but have never been able 
to get a satisfactory idea of the cost. The works give the outside 
world the idea they cost an enormous sum of money. We are told 
that there are only 7000 people contributing to these works, and 
we have heard what is the annual cost. But a large proportion 
of the population of Acton goes into the Metropolitan system. If 
M r. Ebbetts were to give us in detail what the works cost, separating 
the cost of the pressing, the ferrozone, and the polarite, we should 
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then see whether, as is often stated, the works are the most expen- 
sive in the kingdom. 

Dr. Angell : I wish to say one word in explanation as to the 
sanitary condition of the effluent. It has heen watched continnously 
by the medical officer of the district, and I have had it reported to 
me since I have been in the room, that those reports are invariably 
favourable. 

COEBESPONDENCE. 

Mr. D. J. Ebbetts: The two principal points raised in this 
discussion appear to be (a) the large quantity of sewage deUvered 
to these works firom 7000 persons, and (b) the apparently large 
cost of the works. 

(a) It must be remembered that a large number of laundries 
are connected to our works, and that a certain amount of sub-soil 
water and also a small amount of rain water enter the sewers. 
And though 7000 represent the number of persons inhabiting the 
houses connected with the works, still it is to be borne in mind 
that a large number of workpeople are to be found all day in the 
laundries to which I have referred, contributing therefore to the 
works, although for the most part their homes are not in connection 
with them, and to the same extent they are not included in the 
number of contributory persons mentioned. 

(i) Having only recently been appointed to my present office, ^ 
and having to prepare a few notes in a great hurry, I made use of 
some figures which I found, for the purpose of ascertaining the 
annual cost of the works. My attention having fortunately been 
directed to this subject, by your discussion, I have investigated the 
matter as thoroughly as possible, and find that the cost is less than 
I thought In the first place, I found that the figures I refer to 
were based upon the estimated cost of the process when first 
entered upon, when 17i grains of ferrozone per gallon were used ; 
then I discovered that the entire salary of our superintendent was 
charged to these works, at which he spends very Uttle time, as he is 
in addition the outdoor foreman for the whole of the District ; that 
the whole of the pay of our two sewer flushers who fill out their 
time at the sewage works, was charged to them ; and, amongst other 
things, that disinfectants used throughout the district, but stored at 
the works, were debited to the same account. It therefore became 
necessary to make a careful detail account of the cost, and having 
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done so I find that it amounts to only 710Z. per annum. This sum 
includes labour, fuel for pumping engine, lighting, water supply, 
chemicals, tools, repairs, &c., but does not include sinking fund on 
the original outlay, or any credit on account of sale of manure. 

Mr. F. Candy : The short paper read by Mr. Ebbetts did not 
convey a full description of the process, and I had not an oppor- 
tunity to supplement it at the meeting, nor to correct the 
erroneous statement, that the International process costs 1200Z. 
a year at Acton. We know by our books the exact quantity of 
materials used in the purification of the Acton sewage and give 
the cost of the same below. There has been no polarite supplied 
beyond the first quantity when the filters beds were made three 
years ago. The labour for mixing the ferozone, cleaning the 
tanks, and the surface of the polarite filter beds, as also pressing 
the sludge is done by two men and a boy, the wages for this 
labour does not exceed 3Z. a week so that, as far as the International 
process is concerned, the total annual expense would be as 
follows : — 

£. 8. d, 

Ferrozone 70 10 

Labour for tanks, sludge presses, and polarite 

filters, at 3/. per week 156 



Annual expense for ferrozone and polarite treatment £226 10 

I am therefore at a loss to understand how the annual cost of 
the sewage works could be given as 1200?. 

I understand that Mr. Ebbetts, on making a careful calculation 
of the actual expenses, finds that the total chemical cost at the 
works does not eiceed 710Z. per annum. This sum includes coals 
and engine-men's wages for the large pumping engines, provided 
for raising the sewage of a population of 50,000 to meet the 
expected rapid growth of Acton, so that the difference between the 
actual cost of the International process, viz. 2261. 10s., and the 
710Z. is made up by cost of pumping the sewage, this expenditure 
of 483Z. 10s. per annum has nothing whatever to do with the In- 
ternational process, and would have to be incurred for raising the 
sewage from the low-level area, even if it only had to be pumped 
into the Metropolitan sewer. 
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DISTRICT MEETING AT EALING. 

April 26, 1890. 

Held in the Public Offices, Ealing. 
H. P. BouLNois, President, in the Chair. 






RECENT PUBLIC WORKS AT EALING. 

By C. JONES, A.M.I.C.E., Surveyor to the Local Board, 

Ealing. 

It is now some six years since I had the pleasure of meeting you 
in Ealing (shortly after the expiration of my term of oflSce as 
President of the Association). The paper I then read was entitled 
*' Twenty Years' Development of a London Suburb," and I am 
free to admit that it was with some degree of satisfaction I was 
enabled to point to the progress made between the year 1863, 
when the Board was formed for the better government of a country 
village, and the date of our Meeting, 1884, when the country 
village had grown into a thriving suburb— its rateable value 
having gradually worked up from the comparatively small sum of 
17,500Z. to the somewhat more important figures 118,000/. There 
were some who then felt that Ealing had reached its maximum 
and might fairly rest upon the work done ; but a London suburb, 
if it is to maintain its position, can know no rest : " Progress " is 
ever its motto, " Full steam a-head " the order of the day ; and 
this has been the policy of the governing body of Ealing, from 
the day of its formation to the present hour. 

Some five years ago, circumstances pointed to the necessity 
for erecting an isolation hospital; and a very short period 
elapsed when a building, complete in every respect, was erected. 
Baths — ^which might also be used as gymnasium in the winter — 
next occupied attention, and eighteen months later saw them 
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completed. The necessity for increased stable and store accom- 
modation was felt, and the opportune moment was seized by the 
Board for carrying ont these works. This happened in a most 
unexpected manner, by the acquisition of the splendid site of land 
upon which the buildings where we are now assembled are erected ; 
and, I may add, the liberal owner gave me the opportunity of 
performing an act which does not often fall to the lot of a Local 
Board Officer. The land, with main road and side frontages, was 
valued at 3000Z. I was allowed to fix a price at which it should 
become the property of the Board. I did it by cutting off the last 
cipher — turning the 3000Z. into 300Z. I need hardly say that, 
the owner having expressed himself satisfied, the Board were 
gratified ; and even those who did not see the matter quite clear 
at first, have come to the conclusion that the step was a wise one, 
the principal factor in this all-round success being the very impor- 
tant one, from a ratepayer's point of view, that the rates have not 
been increased one farthing. With a death rate, upon a three-year 
average, of only 11 • 5 per 1000, with a loan account but slightly over 
one-half of the rateable value, and with a half-yearly rate of only 
Is. 6cZ. in the pound (with a halfpenny for the Free Library), we 
have, to say the least, very much to be thankful for. 

Turning now to the more immediate object of our meeting, I will 
give a short account of the circumstances which more immediately 
led to the erection of the hall. 

No one who was present at the Jubilee celebration last year 
could well forget the enthusiastic way in which the day's pageant 
was carried out : few communities could outrival, and none surpass 
Ealing in its unique demonstration. There were not wanting, 
however, spirits who, satisfied with the demonstration, yet regarded 
it as of too transient a nature to be satisfactory to the loyalty 
animating them. Bonfires blazed, fireworks fizzed on that glorious 
day in June, and the Jubilee celebrations might have been over. 
But that was not to be. On the 25th January, 1887, a very large 
and influential gathering of the inhabitants took place, and E. M. 
Nelson, Esq., J.P., the Chairman of the Board, who had been 
elected Chairman of the Meeting, explained a scheme for the 
erection of the present building upon land belonging to the Local 
Board, but which the Local Government Board, who had previously 
been in communication with them, had said might be utilised for 
the desired purpose. The result was that a resolution was carried 
with acclamation, that a hall should be erected, and that, as 
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suggested by the Local Government Board, it should be vested in 
the Local Board, as trustees for the inhabitants of Ealing ; that 
the building should be used for the purpose of public meetings, 
balls, concerts, &c., and that the proceeds derived therefrom should 
be divided annually amongst charitable institutions in the district. 
A committee having been appointed for the purpose of carrying 
the resolution into effect, subscriptions for the purpose of raising 
the necessary funds to build the hall were solicited. Mr. Nelson 
headed the list with the sum of 5007., and the appeal was heartily 
responded to by all classes. The committee were consequently 
able to carry out the desire of the contributors, and in less than 
two years, viz. in December 1888, His Koyal Highness the Prince 
of Wales performed the ceremony of pubUcly opening the Victoria 
Jubilee Memorial Hall. 

Concurrently with the erection of the hall, the Local Board 
built new Public Offices, and a suitable home for the Free Library. 
The latter institution had been located upon premises which were 
not so convenient or well placed as might have been desired, and 
it is a source of congratulation that a new and permanent building 
has been secured. The inhabitants of Ealing now have, upon one 
spot, in as near as possible the centre of the district, a block of 
buildings consisting of the FubUc Offices of the town, the Free 
Library, the Victoria Hall, the Baths, the Fire Station, the 
Stabling, and all other necessary adjuncts to the head-quarters of 
a local authority, such as, it is believed, is scarcely equalled, certainly 
not surpassed, in any other town in the kingdom. 



The New Public Offices, Free Library, and Memorial 

Hall. 

The design of the buildings may be described as English Gothic, 
freely treated to meet modem requirements, the details of stone- 
work being mainly based on the geometrical period of Gothic work. 
The principal entrance, both to the Public Offices and the Jubilee 
Hall, is placed in the centre, and above it is a two-storied oriel 
window, corbelled out from the main wall, and terminated by a 
pierced parapet, which forms the central feature of the whole 
design. To the right of this central gable is the tower, which 
separates the Public Offices from the Free Library wing, the 
height of the tower from the ground to the top of the finial being 



Digitized by 



Google 



48 RECENT PUBLIC WORKS AT EALINO. 

135 feet. The Library wing itself is treated in a manner some- 
what plainer than the Public Offices, and terminates in a hipped 
roof corresponding with a similar roof at the west end of the 
frontage, thus giving a symmetrical character to the design, as far 
as the varied requirements of the rooms would permit. The 
entrance hall has a Doulting stone arcading, on red granite shafts, 
and from this the level of the Public Hall is reached by the central 
staircase of massive stone. Turning to the left from the entrance 
hall is the hall-keeper*s office; beyond this, the general offices, 
Inspector's and Surveyor's offices ; and on the opposite side the 
drawing office and two plan rooms, the inner one being fireproof. 
To the right of the entrance hall are the rate collector's room, 
office of the Clerk to the Local Board, the Accountant's office, 
and a private staircase. There is a second entrance to the 
Public Offices, at the west end of the building — a stone stair- 
case leading to the hall, gallery, &c. The first floor landing 
of the main staircase has an arcading similar to that below, and 
on this floor are the Medical Officer's department, drawing office, 
three committee rooms, waiting-room, and the Board room, a 
spacious, lofty apartment, 45 feet by 25 feet, and 21 feet high. 
The features of this room are its open trussed roof, walnut dado, 
traceried windows, and oak boarded floor. In its rear are the 
members' cloak room, lavatory, &c. Ascending the back staircase 
from this floor is the way out to the whole of the roof, and to the 
record room and tower. The Memorial Hall — 100 feet by 45 feet, 
and 40 feet high— has an open trussed hammer-beam roof, elabo- 
rately pierced. From the west end of the building there are two 
entrances to it, with a staircase on the right, and another on the 
left. One of these leads to the lower hall, which is 48 feet by 
25 feet, and 14 feet high, and beyond that to retiring and cloak 
rooms. In the basement of the offices are the caretaker's rooms, 
testing rooms, stores, and strong rooms. Here also are the kitchen, 
office lavatories, &c., and the heating apparatus. The Free 
Library is approached by a single doorway, similar to the double 
doorway of the main entrance ; on the ground floor are the 
reference library, the dimensions being 33 feet by 22 feet ; the 
lending department, 39 feet by 20 feet ; and at the north end is 
the reading-room, 32 feet by 26 feet. The whole of the area 
covered by these departments is half-basemented with two large 
class rooms for the Science and Art department, the centre being 
devoted to the library stores, with a lift to the lending department. 



Digitized by 



Google 



BECBNT PUBLIC WORKS AT EALING. 49 

On the first floor are two spacious rooms, respectively 23 feet 
by 22 feet, and 15 feet high ; and on the second floor a splendid 
studio, 22 feet by 50 feet, and 14 feet high to the ridge, having 
an open timber roof and abundance of north light The walls 
of the buildings are of Kentish rag, with Doulting stone dress- 
ings. The major portion of the woodwork used in the interior is 
polished American walnut and clean stained deal. The flooring 
of the corridors, hall, and landings is Diespecker's Boman mosaic. 
The roofing is of red Bangor slate and permanent green bands. 
Westphal's patent gas lamps are used for lighting throughout, and 
the method of heating is by Bacon's high-pressure apparatus. The 
buildings have been erected by Mr. Hugh Knight, of Morden, 
Surrey, to the design and under the superintendence of the surveyor 
of the EaUng Local Board. The loan raised for the Public Offices 
was 14,000/. ; of this sum 7000i was paid off within twelve months, 
from the sale of the old offices. The loan for the Free Library 
was 2000Z., and 400/. for Librarian's cottage. The cost of the 
Victoria Hall was 5000/., including furniture. 



FiBE Brigade Station, Stables, &o. 

At the rear of the Baths, and parallel to the Great Western 
Bailway, are the various buildings connected with the brigade 
and stable departments. Facing Longfield Avenue, and adjoining 
the railway bridge, is a red brick structure with a tower at north- 
west comer — the new Fire Brigade station, accommodating steamer, 
manual, and hose cart There are rooms for resident fireman, 
also large bedroom, furnished for two volunteer firemen, who 
take it in turns to remain at the station during the night ; there 
is an accoutrement room, also used as a reading-room for the 
Brigade ; underneath is a store-room. In the upper part of the 
tower is a large cistern ; it can also be used as a look-out, and 
is so constructed as to form a drying place for the hose, which is 
drawn up to its full length, and effectually drained after being used. 

Adjoining, and forming part of the design of these buildings, is 
the yard foreman's residence. Passing through the entrance gates 
into the yard, you have on the left a long range of buildings ; the 
first are one story high, and consist of painters' and glaziers' shop, 
next carpenters' shop, and adjoining this the forge — the latter 
beiug a wonderful *^ economiser " in an establishment of this 
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description. Over these one-story buildings are three 2000-galIoii 
tanks, which are filled with water &om the premises, and are used 
for flushing and road watering. Adjacent is a two-story building, 
the first portion of which is occupied by a gas engine, for 
cutting chafi", pumping water, &c., also the sewer deodorising 
apparatus, which has been found very useful in years gone by. 
Over this department is a bedroom, occupied at night by a stable- 
man, who is also connected with the fire brigade ; thus giving a 
contingent of five men (including the yard foreman), all sleeping on 
the premises or brigade station. This block also comprises a nine- 
stall stable, plain but substantially built, well ventilated, and fitted 
with every necessary appliance ; the drains are outside the stable. 
Over these stables are the lofts and com room. In conjunction 
with this block is a drying room, fitted with hot-air stove ; in wet 
weather the collars, wraps, loin-cloths, &c., are placed in this room, 
so soon as the horses come in, and in the morning are found dry 
and fit for use again. East of and adjoining this is another block — 
a one-story building, also containing nine stalls ; there is one loose 
box in each stable. On the south side of yard as you enter the 
front gates is the road engine house, and in the rear of it a 
mortuary ; the building, for 5 feet of its height, is lined with white 
glazed bricks, and is fitted with the necessary appliances. Adjoin- 
ing is a range of cart sheds, a trap house, and large room where 
men can cook their meals. We must not omit to call attention to 
the small paddock at the east end, nearly 200 feet long, where a 
horse can be rested for a day or two, and yet remain under the eye 
of the foreman. This plot of ground also provides ample scope 
for enlargment of stable premises when the necessity arises. We 
ought not to omit to point to the fact that on the paddock stands 
the unpretentious donkey-shed. Our two familiar friends, who 
occupy the shed, perambulate the town all day long, performing 
the duty of street orderlies ; they come to the yard five or six 
times a day, and deliver their loads, which are taken to the farm 
every morning with the ordinary stable manure. The small 
cottage adjoining and forming part of the block, is the residence of 
the librarian of the Free Library. The amount of loan for the 
whole of stables and Fire Brigade Department was 4500Z. 
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Thb Baths. 

By reference to the plan, it will be seen that the block of 
buildings forming the baths, are sitaate at the rear of the Victoria 
Hall. Being at no great distance from the Great Western 
Eailway, special care had to be taken in order to prevent any 
difficulty arising from the tremendous vibration caused by the 
heavy broad-gauge trains. We are pleased to state that although 
having to do with a very sandy foundation, no difficulty has been 
experienced since the opening of the establishment in May 1886. 
Three separate swimming baths are provided, viz. ** Ladies'," 
" First class men's,'* and " Third class men's," the dimensions being 
as follows :— « Ladies' " : length 60 feet, width 24 feet, depth 3 to 
5 feet. " First class men's " : length 90 feet, width 30 feet, depth 
3 feet 6 inches to 5 feet 9 inches. " Third class men's : " length 
75 feet, width 25 feet, depth 3 feet 6 inches to 6 feet 3 inches. 
Each of the baths is fitted with diving platform, steps, dressing 
boxes, with seats, pegs, Ac, for the use of the bathers. The doors 
of the dressing boxes are half the height of the boxes, the top 
portion being screened by a curtain, which can be drawn back at 
will, thus giving a much brighter and lighter appearance than the 
usual full height doors. In connection with the ladies' bath a 
large retiring room and lavatory have been provided, which forms 
a distinct feature of the scheme, and one which is much appreciated, 
as it is not merely an ordinary waiting room, but one in which 
the Mends of bathers, or a nurse in charge of children, can pass 
away the time whilst those whom they accompany are in the bath. 
By the ticket office a room is provided in wWch the various clubs 
which make these baths their headquarters hold their meetings. 
The bottoms and sides of the baths are lined with white glazed 
bricks, reUeved by dark blue lines and crosses, the whole having a 
very pleasing effect. Gre^tt care has been taken to guard against 
leakage, which has been a cause of serious loss and inconvenience 
at other baths, and for this purpose a bituminous composition was 
run whilst hot into a cavity between the glazed bricks and concrete 
waD, forming a lining thoroughly watertight. The passage-ways 
between the dressing boxes and the edge of the bath in the men's 
baths are covered with lead laid on boarding (this I do not advo- 
C/ate), and finished at the side of the bath with Victoria stone 
kerb. The ladies' bath has dressing boxes on one side only. 

E 2 
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The passage-way is covered with encaustic tiles, and kerbed with 
Victoria stone. Considering it undesirable to keep the three baths 
open during the winter months, arrangements were made for using 
the first-class bath as a gymnasium, the gallery round the same 
affording accommodation for some 500 persons. There are now 
two large athletic clubs who use the gymnasium during the winter 
months. 

The engineering work in connection with the baths was carried 
out by Messrs. Thomas Bradford & Co., upon a system which has 
given great satisfaction in the numerous public baths fitted up by 
them, and consists in the present instance of two 20 H.P. Cornish 
steam boilers fitted in the basement, from which live steam is 
taken to each of the swimming baths, and fed, by means of per- 
forated copper pipes (which have the advantage of maintaining a 
regular heat at any desired temperature), to the entire bulk of water, 
by keeping up a perfect circulation peculiar to the system, and 
obviating the unpleasantness of the discoloration of the water. 
For the convenience of the bathers, and cleanliness, the baths are 
fitted with brass handrail and spittoons. The dressing boxes are 
arranged round the several baths, and are heated by a steam coil 
passing along the entire length beneath the seats. The heating of 
the o£5ces and waiting rooms has been effected by steam radiating 
coils, which can be easily regulated to give any desired temperature. 
The laundry in connection with these baths, used for washing 
towels, &c., has been carried out by the same firm. The laundry 
appliances consist of a Bradford's towel-washing machine, with 
rinsing, wringing, and boUing apparatus, and is worked by a 4 H.P. 
vertical engine, effecting a great reduction in the expenditure. 
The drying closet at the end of the wash-house is fitted with 
Bradford's improved draw-out drying closet horses, and is heated 
by a coil of cast steam pipe. 

Little more than twelve months had passed when it was found 
necessary to erect slipper baths, and the first block was erected, 
facing the Longfield Avenue — still leaving ample space on the east 
side for a corresponding block when necessity shall arise. On the 
ground fioor there are six slipper baths; on the one pair, four 
first-class baths, and two rooms set apart for cabinet Turkish bath. 
There is a commodious waiting room, and the various appliaDces 
for a first-class establishment have been provided. I need hardly 
say that the swimming baths, slipper bath, and gymnasium, are 
very largely used ; and the fEict that the average takings during 
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the fonr years that the baths have been in use have amoimted to 
the snm of 875Z. per annum, is a tolerably conclusive proof of the 
necessity for their erection, and the immense boon they are to 
the Gommnnity at large. The amount of loan for swimming baths 
was 8800Z., and for sUpper baths 1500Z. The cost for water is 
2201. per annum. 

The Hospital. 

It might appear to some, at first sight, ahnost a superfluous 
work to erect an isolation hospital in Ealing, claiming, as we do, 
that Ealing is the most healthy of all the London suburbs, with 
the lowest death-rate, upon a three-years' average, of any inland 
town in England with a corresponding population. The Local 
Government Board had, however, pressed upon the Board for some 
time the importance of being prepared, and eventually the decision 
was arrived at to erect a suitable building, and directions were given 
to me to prepare the necessary plans, &c., for carrying out the work. 

In looking over my papers for details such as might form the 
foundation of a descriptive paper for this day's meeting, I came 
across the account given in the Middlesex County Times of 
March 21st, 1885 ; and, as it has saved me a considerable amount 
of time and writing, I have, with my compliments to the editor, 
given it just as it appeared. 

"Our Isolation Hospital. 

" When the Chairman of the Sanitary Committee announced to 
the EaUng Local Board the approaching completion of its Infectious 
Diseases Hospital, he ventur^ to describe it as one of the most 
efficiently arranged and best appointed institutions of the kind in 
the kingdom. This description is Uterally true, and at the 
inspection of the hospital on Thursday, the Ealing Local Board 
established yet another claim to rank among the few local governing 
bodies who are fully abreast of the times, and promptly seek to use, 
for the advantage of those whose health is in no small degree in 
their keeping, the latest discoveries of medical and sanitary science. 
The medical gentlemen and clergy and ministers invited to be present 
at the opening, endorsed the Chairman's description very heartily. 

" The hospital grounds have an area of about an acre and a 
half, are situate east of the cemetery, and are approached by a path 
through St. Mary's Churchyard, and by a new road from Ealing 
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Eoad. The premises consist of four blocks — the matron^s and 
nurses' residence, the hospital proper, mortuary, and ambulance 
shed, and laundry. Immediately inside the ground are the resid- 
ence and offices of the administrative staff, and this building 
is sufficiently large to accommodate a nursing power equal to the 
wants of two additional hospital blocks. On the ground floor are the 
matron's apartments, the medical officer's room fitted as a surgery, 
store-room, kitchen, &c. Upstairs are four bedrooms, a bath-room, 
and a linen closet, with a hot-water system. The whole is admir- 
ably lit and ventilated, and a very neat and cheerful effect is gained 
by the use of Baltic deal, stained and varnished, for all the joinery. 
Just beyond the matron's and nurses' house is the hospital. The 
completeness with which the idea of *' isolation " has been carried 
out is very apparent. The building raised upon piers, resting upon 
concrete, has an opening seven feet high under it. The floor of 
the hospital itself is of concrete covered with boarding, which, being 
finished with paraffin and white wax ironed in, is made impervious 
to moisture, so that it cannot take up anything like germs of 
disease. The hospital is approached by an iron colonnade with 
glass roof, and comprises five wards (capable of receiving fifteen 
patients) and a nurse's room, all of which open on to a well-lit 
corridor. The walls of each ward are of glazed bricks, circular at 
the floor and at the corners — lodgments for dust are altogether 
avoided. The bricks are for the most part of a French grey tint, 
but near the floor they are of a dark brown, the whole being 
relieved by a band of ornamental bricks at the chair rail. The 
windows are all of double glass, the intervening space being half 
an inch. This arrangement will prevent rapid changes of atmo- 
sphere being felt in the room. ^J he ventilation is by means 
of an asbestos gas consumer, invented by the surveyor of the 
Local Board for this special work. The arrangement promises to 
be most effectual ; for it is plain that, whatever infectious diseases 
may be in course of treatment, any germs arising would be com- 
pletely destroyed in having to pass through fire. The inlet venti- 
lator used is Ellison's, with small cone-shaped apertures. The 
nurse's room is in the centre of the buildiiig, and fitted with a small 
range, and with windows commanding three of the wards. The 
central ward, capable of taking two beds, will in all probability be 
available for those who can afford to pay for the special acconmioda- 
tion here provided. All the wards are 13 feet high, with coved 
ceilings, ,and the position of the building is such that in the course 
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of the day each ward has the advantage of the snn ehining npon it 
— a great desideratum in all such establishments. The hospital is 
exteriorly a neat brick bnilding with red brick dressings, and 
what appear to be stone dressings for the windows, but really are 
concrete, manufactured from the results of burning the town refuse 
at the Board's works hard by. The building is covered with tiles, 
these being less affected by heat and cold than any other roofing 
material. There is plenty of room for the erection of two similar 
blocks, but we trust Ealing will never be subject to such a dire 
visitation as to render their building necessary. On the site 
reserved for one of the blocks, however, a concrete floor has been 
laid, about two feet above the level of the ground on a grass slope, 
and in the floor are bedded iron rings. 

" In case of need, hospital tents could be pitched here, with 
accommodation for twenty patients, and after the crisis had passed 
the tents could be stored away till some violent epidemic called 
them into use again. Beyond the hospital block is a mortuary 
and an ambulance shed, and close by, but quite detached, is the 
laundry and disinfecting chamber. The latter is fitted with 
Dr. Eansom's disinfecting apparatus. The laundry is most com- 
plete in all its arrangements, having been fitted with T. Bradford 
and Co.'s washers, wringers, and drying closets, and furnished with 
an automatic fiush of the most complete character. The drainage 
of the hospital has been most eflSciently planned. It has no con- 
nection whatever with the sewerage system of the town, and the 
discharge passes direct into a special lime well at the Board's 
works, where it is separately treated. The grounds are enclosed 
with a brick wall, with a coping of concrete made of the same 
economical material as before mentioned. Throughout, there has 
been a very evident desire to give a cheerful and home-like 
look to the place, both inside and out. The grounds are 
prettily laid out, and planted with shrubs and fiowering plants. 
The walls are covered with ivy and pyracanthus in alterna- 
tion. This will have a very pleasing effect, for the latter plant 
has white blossoms in the summer, and scarlet berries to brighten 
the sombre days of winter. From the particulars we have given 
it wiU be seen that only by a great deal of thought and knowledge 
could a building so admirably adapted to the purpose in view 
have been secured for the district The whole design, with 
its several specialities, is the design of the surveyor of the Board, 
and all who avail themselves of the opportunity of inspecting 
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the hospital will congratulate him on the snccessful carrying out 
of the work. If there is never any need to use the hospital, so 
mnch the hetter for Ealing ; but in case of an epidemic raging 
the district will be forearmed in the possession of an hospital, 
where patients will have the very best chance of battling with the 
disease, and of passing the period of convalescence with pleasant 
surroundings." 

The loan raised for the land was 1500/., and for the various 
buildings, enclosing walls, &c., 50002. 

SUNDBY WOBKS. 

Up to within the past three years, the communication between 
the northern and southern portions of the district across the Great 
Western had been by narrow and inconvenient bridges, which the 
increase of traflSc rendered even dangerous. This has been 
remedied. The Castle Hill Station bridge has been widened some 
20 feet, and the same work has been carried out with Longfield 
Avenue and Spring bridge ; whilst St. Leonard's bridge has been 
entirely rebuilt at the cost of the owner of the estate on both sides 
of the railway, to which it is contiguous. The only old bridge now 
remaining, viz. Hanger Hill Bridge, the Board have decided to 
widen forthwith ; so that I hope, before the year closes, the intercom- 
munication between the northern and southern districts will be as 
complete as it can be made. Since your visit in 1884, miles of new 
and important roads have been made, and miles of private roads 
have been brought under the salutary influence of the 150th section, 
the 152nd section following in due course ; and I think I may add 
that it is my firm conviction, that before two years have passed, 
there will not be more than one mile of private road in Ealing. 

With general drainage work I will not deal, nothing very 
important having been carried out. The Sewage Works are much 
as you saw them on a previous occasion, and we simply remark 
that we have seen no reason to alter the mode of treatment which 
has been so successful for so many years. The Destructor, however, 
claims a word or two, although not in recapitulation of anything 
which appears in my Leicester paper upon that subject. The three 
new cells now erected are in some respects an improvement upon 
the old ones. My experience in the working of them has led me 
to effect improvements, which not only add to the comfort of the 
workmen, but the eflBciency of the apparatus itself. They would have 
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been at work to-day for the first time, bnt it has been suggested 
that it would be a matter of interest to some to see the actual con- 
struction, consequently you will find the old ones working, and the 
new ones open for inspection. I will say nothing about my child, 
the " Fume Cremator," except that it has behaved remarkably well, 
has travelled through various places in England, and is now making 
the acquaintance of New Zealand, Australia, the West Indian Islands, 
and BraziL The multitubular boiler which has been in use since 
1883 is now too small for the work, and a new additional one is 
about to be fixed. This will give me 50 to 60 H.P., working 
entirely oflf the Destructor, and will, I hope be an important factor 
in the lighting of Ealing with electricity, notice having been given to 
the Board of Trade that Ealing is on the track. The various parts 
of the District Fire Brigade, Police Station, Stables, Hospital, Sewage 
Works, &c., are now being brought into immediate communication 
by the telephone, and fire-alarm stations are being arranged. 

At the stable yard, some few matters of interest to the sanitary 
oflScer will be found — amongst them being the Carter and Keeble 
street-sweeper, and a new type of water-van, which I have lately 
designed to do away with the nuisance so often found on a dusty day 
in connection with the present style of water van. 

DISCUSSION. 

The President: Gentlemen, I think we may congratulate 
Mr. Jones most heartily upon the beautiful works — for I may call 
them so — which he has shown us to-day. We may also con- 
gratulate ourselves that among our body there is a man like 
Mr. Jones, who is not only able as an engineer, but has shown 
such good taste as an architect. It is a matter of congratulation 
to ourselves, and I think a matter of congratulation to Mr. Jones. 
What we have seen to-day is the most complete thing of the kind 
I have ever seen. These buildings are practically in a ring fence ; 
they are most complete in themselves, and they may be taken as 
models in every sense of the word. Mr. Jones has not told us — he 
has not told us publicly — the cost of these works, what is the 
total amount spent, or what individually the various works have 
cost. He is fortunately in the position of having a rich district. 
When we hear of a gentleman like Mr. Nelson, who has given 
500Z., and more when we hear of gentlemen like Lord Eothschild, 
we envy Mr. Jones that he is in a district where money is easier 
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to obtain than in districts which some other gentlemen are in. 
Personally, I wish to thank Mr. Jones for his paper, and for 
aJBTording us this opportunity of meeting here, and I propose that 
a hearty vote of thanks be given to our old and esteemed &iend 
Mr. Jones, for his paper, and what he has shown us to-day. 

Mr. Pabker (Nottingham): I beg to second that vote of 
thanks. 

Mr. Eaohus : I should like Mr. Jones to add the present rate- 
able value and population. I know it is very small. 

Mr. Jones: The present rateable value is 154,000Z. It has 
gone up since I have been here from 17,500Z. to 154,000Z. The 
population is 24,500. 

Mr. Eaohus : All I can say is it does Mr. Jones very great 
credit, with 154,000Z. rateable value, to have carried out the works 
he has. 

A Membbb : The return from the baths is 875Z. per annum. 
What does this bath cost to maintain per annum. We find in 
small towns, baths do not support themselves. 

Mr. Brooke : I have been very pleased with everything I have 
seen in Ealing, but I should like a word of explanation as to the 
baths. At liichmond, where we have the Thames, we lose by 
baths about 800?. per annum, and I do not know a place where 
baths are self-supporting. I should like to get at the full details 
upon this point. We are the adjoining town, and as I say, are 
losing heavily by our baths. I should also like to know the cost 
of the sweeping machine we saw, and if Mr. Jones finds any saving 
in the labour and materials, as scavenging is a great item in the 
keeping in repair of suburban roads. 

Mr. Weaver : I should like to know whether the eighteenpence 
includes the poor rate ? 

Mr. Jones : I am pleased to say I have nothing to do with the 
poor rate. 

Mr. Weaver : It gives an expenditure of 420Z. a week, and you 
seem to do a great deal with it. 

Mr. Jones : We do a great deal. 

Mr. Fowler: The third-class baths, I contend, should be free. 
The water and the river were originally intended for the people to 
bathe in and keep themselves clean, and where a wealthy corpora- 
tion takes the water from the people, by building near it and for 
manufacturing purposes, I think the bath should be free. 

Mr. Baker asked how many tumbler carts were required to 
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keep the sweeping machine going, and whether it was nsed all the 
year, both in dry and in wet weather. 

Mr. Gablton : I should like to know the quantity of water 
used in the bath, and how often it is changed ? 

A vote of thanks to Mr. Jones of his paper having been cordially 
approved, 

Mr. Jones replied to the various questions put to him. He 
said : Mr. Brooke says that baths do not support themselves any- 
where. He is perfectly correct in that. It is not altogether for 
a governing body to consider whether a thing is going to pay. 
The question for a governing body is to provide that which is 
absolutely necessary. You do not put up an Isolation Hospital 
because it pays. You provide it as a means to an end. You 
provide it because it is a necessity. The baths have been erected in 
order to meet a great want of the people, irrespective of whether 
they will pay or not. It is not a monetary matter with the Board. 
The fiact that 50,000 or 60,000 persons pay for these baths every 
year shows they are doing something that is wanted. It pays in- 
directly in this way. The public works which have been carried 
out in Ealing have given us a name, and status, which enables 
us to require only a rate of Is. 6d. in the pound, and that is 
the great answer to any question which may be put. All that 
has been done here has been done without any increase in the 
rates. The Free Library does not pay, but it is a splendid thing 
to have. The baths do not pay, but they pay their current account. 
I can only say we do not lose 800Z. a year, or half that, and I 
would advise Eichmond to go and do likewise. We have to pay 
6d. per thousand gallons for water. 

Mr. Brooke : We pay a shilling. 

Mr. Jones : There you have it at once. We change the water 
according to the weather. If the bathing happens to be very exten- 
sive the water is changed — once a week, it may be twice a week 
if it is required, but it depends entirely upon circumstances. We 
have no rule at all when the water shall be changed. Bathers do 
find out sometimes when it is changed, because they generally come 
in in flocks on that day. 

A Member : What do you charge ? 

Mr. Jones: The charge for the third-class bath is twopence, 
including towel and drawers, and the second and first class are id. 
and 6i. There is a reduction upon taking a dozen tickets, and 
we also arrange liberally for clubs. Those wha belong to the 
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gymnasium get their tickets still lower daring the season. The 
sweeper cost, I think, 45Z., and it takes four tumblers, and with 
that you may clean up the greater part of your main roads. 

Mr. Weaveb : The number of carts depends upon the nearness 
of the shoot ? 

Mr. JoNBS : Depends entirely upon the nearness of the shoot. 
It takes two horses to work it properly — it is cruelty to work it 
with only one horse. As to the general cost of the buildings, they 
have extended over six years. The stables cost 4000Z., the baths, 
10,OOOZ., the hall 4500?., and the public buildings, including 
Free Library, 16,000Z., from which may be deducted 7000Z., we got 
for our old buildings. So we managed to erect a very large block 
of buildings for what seems to be a very small amount. 

The President: Under 35,000Z. 

Mr. Jones : And the fact that we have been able to do that 
without an increase of rates in Ealing, shows very great recupera- 
tive power indeed. 



Digitized by 



Google 



( 61 ) 



GRAND JUNCTION WATERWORKS, 
HAMPTON. 

By ALEXANDEE FBASEK, M. Inst. C.E., Enqinbbe to thb 
Gband Junction Waterworks Company. 

The Hampton Station of the Company occupies an area of nearly 
60 acres of land, and was established in 1852, at the time when, 
by Act of Parliament, all the companies supplying Thames 
water removed their intakes above the tidal influence. The 
Hampton intake is above Molesey and Teddington Locks. 

The original works were constructed in 1852, and comprised 
an intake from the river into two settling reservoirs, and two 
direct-acting Cornish pumping engines, which lifted the water up 
a standpipe from which it flowed by a line of 33-inch pipes, 7 miles 
in length, to the station at Eew Bridge, where it was filtered and 
pumped to the district. 

The works were enlarged from time to time, till in 1879 a 
separate system of supply was inaugurated to accommodate a large 
country district lying between Sunbury and Tumham Green, 
and a large storage reservoir was constructed, 10 acres in area and 
45 million gallons capacity, to contain a supply of clear water 
during times of flood in the river, and filters were constructed in 
connection with a pair of 150 horse-power beam pumping engines, 
by James Watt & Co., for the independent supply of the country 
district through a new line of 30-inch pipes. 

At the same time a system of underground filtration was esta- 
bhshed, in some of the spare land, which consists of clean sharp 
ballast and sand. This arrangement comprises a line of 24-inch 
stoneware pipes, with open joints, laid from the river into 
the gravel beds, with a slight inclination landwards ; at a distance 
of about 200 feet, a double line of pipes of the same size and 
description was laid with open joints, at a rather lower level, not 
quite down to the London clay ; these pipes were conducted to the 
well of a small engine house containing two horizontal engines, 
each having three-throw pumps, and together capable of lifting 
12 million gallons of water per day into the reservoirs. The river 
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water flows through the open joints of the pipes, across the 200 
feet of gravel and sand, and is filtered quite clean, and it collects 
in the double line of pipes leading to the pump well. 

The continual increase of population has compelled an increase 
in the pumping power, and as the original type of engine employed 
to pump the water to Kew has become obsolete, in favour of engines 
of a more economical description, the company are now erecting a 
plant comprising two low-lift engines, and two high-lift engines, 
with an aggregate pumping power of 500 horses, and seven Lanca- 
shire boilers — with a new intake higher up the river, on an island 
at Sunbury. 

The island consists of gravel and sand, with an abundance of 
spring water, and pipes have been laid in the ballast, and arrange- 
ments made for taking water both from the river and the springs, 
and conducting it by a line of conduit, partly 36-inch cast-iron 
turned and bored pipes, and partly 48-inch concrete tubes made 
on the spot — to the pump wells of the engines, from which the low- 
lift engines will pump it into the storage reservoir, where it will 
deposit any matter in suspension, and after being conducted to the 
pump well of the high-lift engine will be pumped through a line of 
3t3-inch pipes to Kew. 

The engines are being manufactured by Messrs. J. Simpson & Co., 
of Pimlico ; they are horizontal combined tandem engines, each 
pair having one flywheel, and the pumps are on " fieidler's " system 
with controlled valves. The boilers are being made by Messrs. 
Beeley, of Hyde, near Manchester, and are of steel, with a working 
pressure of 100 lbs. to the square inch. The pumping machinery 
will be capable of lifting Id million gallons of water per day, from 
the river into the reservoir, and from the reservoir to Kew. 

The iron pipes have been cast by Messrs. Cockrane & Co., and 
Messrs. Cakes & Co. ; the sluices by Messrs. Simpson & Co. ; 
the other ironwork by Messrs. Bartle & Co. ; and the works and 
buildings are being carried out by Messrs. Aird & Sons, of Belve- 
dere Eoad, Lambeth. 

In connection with the increasing district between Sunbury 
and Brentford, a new engine has been lately erected by Messrs. 
Hathom, Davy, & Co., of Sun Foundry, Leeds. It is on the diagonal 
principle, with high and low pressure cylinders, 100 horse-power, 
with Lancashire boilers; one of the boilers has been fitted by 
Messrs. Bryan, Donkin, & Co., with Ferret's patent dust furnaces, 
to bum cheap fuel by means of forced draught. 
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After inspecting the sewage works at Acton, which were ex- 
plained hy Mr, Ebletts, the members drove to Ealing, where they 
were received by Mr. 0. Jones, at the new Public Offices, and pro- 
ceeded at once to inspect the stahles, the fire brigade station, and 
the swimming baths. The party then went over the Public Offi^ces, 
and tlie Victoria Hall, and asseinbled in the Council Chamber, 
where the discussion on Mr. Ebbetfs paper was taken, and Mr. 
Jones' paper read and discussed ; after which, at the invitation of 
Messrs. Jones and Bobson, the party partook of luncheon. After 
being photographed on the steps of the Public Offices, the members 
drove to Hampton, where, by kind permission of Mr. Eraser, the 
large extension works of the Grand Junction Waterworks were 
viewed. 
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DISTRICT MEETING AT HEREFORD. 

May 17th, 1890. 

Held in the Town Ecdl, Hereford. 
H. P. BouLNois, Pbbsident, in the Chair. 

«>#- 

On the motion of Mr. Parker, seconded by Mr. Pritchard, 
Mr. A. T. Davis, County Surveyor of Shropshire, was nnanimously 
re-elected Honorary Secretary for the Midland Counties District. 

The following paper was then read and discussed : — 

THE SANITARY WORKS AND WATER 
SUPPLY OF HEREFORD. 

By JOHN PABKER, Assoc. M. Inst. C.E., City Suevbyob, 
Hebeford. 

This being the first visit of our Association to this ancient city, 
I purpose digressing somewhat from the ordinary routine of a 
paper, and to briefly allude to its Historical and Ecclesiastical, as 
well as its Municipal, Institutions. 

Historical. 

Hereford was the capital of Mercia during the Heptarchy, and 
was fortified by Athelstan with walls and six gat^. In 1055 
Griffith, a Welsh king, defeated Earl Kanulph, slew the bishop, 
seven canons, and the inhabitants indiscriminately, and burnt the 
cathedral and city. 

Stephen is said to have been crowned in the cathedral, and 
during his reign the castle was held by the partisans of Maud ; 
the city was constantly the scene of pillage, massacre, and con- 
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flagrations. From its close proximity to the Principality, it has 
always been exposed to the inroads of the Welsh, but within recent 
years these invasions have consisted of nothing more formidable 
than armies of ponies and droves of cattle, for which onr extensive 
cattle market provides a convenient outlet to other large centres 
of population. 

EoOLESIASnOAL. 

The bishop's see was created in the time of Penda, King of 
Mercia, a.d. 680. Ethelbert was murdered here, at the instigation 
of Offa, who, in expiation of his crimes, built the cathedral, which 
was subsequently rebuilt by Bishop Athelstan in the eleventh 
century, but burnt by GriflEith, a Welsh prince ; the present 
cathedral was commenced in a.d. 1107, and added to by other 
prelates from time to time. The library contains some rare MSS., 
and a map of the world, said to be of the oldest in existence. By 
the courtesy of the Dean, I have made arrangements whereby 
any of the members who can spare the time can inspect this map. 



Municipal Charters, Markets, Etc. 

In Saxon times the bishops exercised civil jurisdiction, pos- 
sessing many rights, such as holding fairs, taking tolls, &c. The 
first Charter of Incorporation, however, only dates from 1189, and 
was granted by Eichard I. In 1382, the title of chief magistrate 
was changed from Bailiff to that of Mayor. 

It is recorded that before the conquest of Wales, any Alderman 
found riding without an attendant, at a distance exceeding seven 
miles from the city, was liable to a heavy fine, the chance of his 
capture by the Welsh involving the risk of heavy ransom being 
demanded for his restoration. 

In 1774, a special Act of Parliament was obtained for paving, 
cleansing, and lighting, the rate not to exceed one shilling. 

In 1816, another Act was passed for the above purposes, and 
also for establishing markets. 

In 1824, a private Act was obtained for lighting the city with 
gas, at a cost not to exceed that of oil, with a capital of 6000Z. 
To this there had been much opposition by the tallow chandlers 
of the city, one of whom declared at a town's meeting, held in 

F 
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1820, " that if the city discontinued using Eussian tallow, there 
would he no sailors for the navy, and we should he invaded. So 
strong was the opposition that at a meeting held on the 18th 
December, 1821, the following resolution was passed: — " It is the 
unanimous opinion of this meeting that the city should not be lit 
with gas." This unanimity evidently began to decline, for at a 
meeting on the 24th December, 1822, it was "resolved to light 
the city with gas, provided it can be done at the same price 
as with oil." 

In 1854, the Hereford Improvement Act was passed for the 
erection of cattle markets, waterworks, and public sewers, with 
power to purchase the gasworks at a valuation. 

A further Act was passed in 1872, giving the Corpotation addi- 
tional powers as to city improvements. 

The Model Bye-laws were adopted in 1879 ; since then many 
city improvements have been effected, such as the extensions of 
markets, new streets, new outfall sewage works and sewers, a 
separate high pressure service of water for the higher and outlying 
suburbs of the city, which is also available in the event of fires, 
or other emergency throughout the low-level districts, particulars 
of which I will now proceed to lay before you. 



HiGEcwAYs, Buildings, and Town Impbovements. 
Area. 

The Parliamentary and Municipal limits of the city are co- 
extensive, containing 4670 acres, with 50 miles of streets and 
roads, 16 of which are main roads, for the maintenance of which 
the County Council have agreed to pay 1700Z. per annum. 

Granite, obtained from Clee Hill, Ludlow, at 6s. 3d. per ton, 
and 2d. extra for breaking to pass a two-inch ring, is used for 
repairs. 

The 10-ton steam roller was obtained from Messrs. Aveling and 
Porter, about eight years ago, and has, I believe, saved its cost twice 
over, and made much better roads than formerly. 

The net amount spent by the Eoads Committee during the last 
three years has been— to March 25th, 1888, 5289Z. ; 1889, 4766Z. ; 
and 1890, 4923Z. 
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Pavements. 
The side walks consist of almost every known and some " un- 
known " kinds of pavement, the cost being as follows : — 

8. 

I. 8-inch York flags . . . . - 
II. Stuart's Granolithic . . . . 4 

III. Hall's Ferrumite 3 

IV. Candy's Vitrified Bricks . . - 
V. Walker's Asphalte .. ..3 

VI. Asphalte by Corporation . . 
Vn. Cement „ . . 2 

The cement pavement, as now being laid in Broad Street 
by our own men, is prepared as follows: — The bottom bed, 
3 inches thick, consists of clean gravel and cement, in the pro- 
portion of six of the former to one of the latter, on a solid founda- 
tion, the surface or top coat being floated in IJ inch thick, 
consisting of 1 inch clean washed sand, Dalbeattie (or Clee Hill) 
crushed J-inch granite, and cement in equal proportions. The 
success of this pavement entirely depends upon the quality and 
condition of the cement. The specification in use is as follows : — 

" The cement is to be Portland, of the best quality, ground so 
fine that the residue on a sieve of 5800 meshes to the square inch 
shall not exceed 10 per cent, by weight. A striked bushel shall 
weigh not less than 109 lbs., nor more than 116 lbs., the cement to 
be run through a hopper with spout 6 inches above top of measure. 

" When tested, should the proportion which will not pass through 
the sieve be greater than 10 per cent., a quantity of cement pro- 
portionate to such excess must be added. When delivered, it is to 
be put into a dry shed at Corporation Yard, or store, and will 
not be accepted or paid for until it is tested by samples taken from 
difierent sacks or casks. About 10 per cent, of its weight of water 
shall be added and briquettes formed into moulds of 1 inch sectional 
area at the weakest point. The briquettes, having in the mean- 
time been kept in a damp atmosphere, are to be put into water 
twenty-four hours after being made, and remain in water until 
tested. 

" It must not, at any time of the year, set in less than 1 hour, and 
must bear, without breaking, a weight of 350 lbs. to the square 
inch fourteen days after the briquettes have been made. If it does 
not, it will be rejected, and must forthwith be removed from the 
stores by the contractor." 

The cement tester used was made by Kuhlmann, four years ago, 
and I purpose fracturing a few briquettes in your presence. 

F 2 
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New Bu4Jding8. 

No part of a Bttryeyor's duty is more onerous than that inyolyed 
in the supervision of new bnildings. The Model Bye-laws were 
adopted en bloe by the Hereford Town Council, shortly before 
my appointment here^and although some may be shocked, you will 
not be surprised to learn that they have not been strictly carried 
out. I question very much if there is a gentleman in this room 
who has been able to do so. 

The Public Health Act of 1875, and the Model Bye-laws foUowmg 
thereon two years later, are, by comparison with the previous 
Sanitary Acts, Amendment Acts, and Consolidation Acts, and so 
forth, as order is to chaos ; still much is left out which ought to 
have been inserted, and much matter present which, in the interests 
of the public health, ought not to have been there. 

Is there a Municipal Engineer present who correctly appreciates 
the distinction between a public sewer and a private drain ? or who, 
having done so, has had the courage to carry the matter to its 
logical issue ? 

I recently wrote the following letter to surveyors of four 
neighbouring towns, inclosing a plan of proposed drainage to a 
block of six houses, as follows : — 



** Drainage to New Buildings. 

July 5, 1888. 

"Dear Sir, 

" A question has arisen as to the interpretation to be placed upon 
the 256th and following sections of our bye-laws whether each 
house should have a separate connection with the main sewer, or, 
as some suppose, the section would be complied with if a sewer is 
taken through several plots^at present belonging to the same 
owner — and a separate air inlet, disconnecting trap, and ventilator, 
placed oflP such sewer for each house. 

" I enclose a sketch of the block pjan, and should feel obliged if 
you would inform me if drainage, as set out by the red line, would 
be permitted in your borough. 

" I am, &c., 

*'J. Parker." 
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**Dear Sir, 

** In reply to yours of the 5th inst. re Drainage of Buildings, 1 
write to say the drainage of houses as sho.wn on block plan would 
not be permitted here ; we always insist upon all new houses having 
a separate drain to each house^ so that each owner, present or 
future, can have direct access to the sewer, without going through 
any adjoining premises ; we have sometimes allowed houses to drain 
to the back, when we have no sewer in the front, but then we 
always insist that an open passage-way free to all the houses be left 
over the main sewer, so that all parties may have access to the 
sewer. Under the present Act, if you allow the drain to be made as 
shown on your sketch at the back of the houses, your Board will 
always be liable to maintain the sewer, and compensate the 
owners and occupiers whenever you may be required to open the 
same. 

^^ I inclose two forms, and remain 

** Tours truly. 



N.B. — The names are wUhhdd, as I have not had time to com- 
municate with the gentlemen, askings permission to use their 
names. _^_. 

"Drainage op Buzldings. 
*'Dear Sir, 

" In reply to your inquiries of the 5th inst., the draining as 
marked on your plan would be permitted in this borough, provided 
the length of drain from A to B on plan, returned, had a ventila- 
ting shaft at B end of drain. The owner, or future owners, should 
be liable for the future repairs and keeping the whole of the drains 
in working order, including the length between A B. 

'' The difficulty will arise when the houses change hands, as to 
who is to keep the drain from A to B in repair and working order. 
We point out very clearly to the persons intending to bmld that 
it is not the duty of the Corporation. 

" Yours truly, 



" Be House Drains. 
*'Deae Sir, 

"In reply to your inquiry inclosing sketch of block plan of 
six houses fronting Bath Street, with a blank lot at comer of Venn 



Digitized by 



Google 



70 THE SANITARY WORKS AND 

Road available for one or perhaps two more, there is nothing what- 
ever in the bye-laws sent with the plan to prevent* the arrange- 
ment therein shown. 

*' The whole of the bye-laws Nos. 256 to 262 inclusive, refer only 
to the method of constructing drains, and are based upon the 
cumbrous and absurb model forced down our throats by the Local 
Government Board. 

*•' The case you state comes under Sec. 4 of the Public Health Act, 
which defines the terms '* drain '* and " sewer " very clearly, and the 
*' setver " along the back of the houses comes under the definition, 
because it drains more than one house, while the " drains " are the 
short pieces runjiing into each house. Neither the Act nor the 
bye-laws prohibit this arrangement, but by Section 13 of the Act 
all " sewers " are vested in the authority, and the spirit of the Act 
is in favour of one drain one house. 

" Our practice under similar bye- laws is not to allow more than 
four houses upon one connection with the main sewer in the street. 
Thus, assuming the blank space at the corner to represent two more 
houses, or eight in all, four of them would drain at the back into 
Venn Koad, and four be brought through to the front into Bath 
Street sewer ; or, if the corner lots belonged to a different owner 
who objected to the drainage passing across his ground from his 
neighbours, there would be two connections to Bath Street of 
three houses each, and the comer two houses into Venn Koad. 

** The objection to the arrangement shown by you is, that it is 
capable of indefinite extension up to the back of Bath Street, and 
if the opposite side of the street is treated in a similar manner you 
then get three sewers to one street, two of them laid in odd lengths 
as houses are built, draining the houses, and the principal one in 
the centre of the road doing nothing but take the rainfall — a state 
of things that cost us 5000Z. to abolish three years ago. 

" Yours truly, 
" E. Bead." 

** Dear Sir, 

** Replying to your favour of yesterday, if the drain at the 
rear of the houses is laid as shown on your sketch, it becomes a 
sewer, vide Sec. 4, PubUc Health Act, * Interpretation of " drain " 
and " sewer." ' If it becomes a sewer by reason of draining more 
than one house and not within the same curtilage, then it becomes 
vested in the Local- Authority to maintain and cleanse ; and if this 
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is SO, then it is no longer a drain to which your bye-laws apply. 
As to whether such as yon have shown wonld be permitted here, 
I should say that, as shown, it is the most reasonable way of 
draining the property, and is far better than having a separate 
drain to each house, which would have to be laid under each 
building at a much greater cost. 

"With regard to the disconnector and trap, I should in this 
case have a branch and gully for each house, with one ventilator 
at top end carried up above building. 

" With kind regards, 

"Tours faithfully, 

" J. T. Eatrs" 



The above replies are characteristic of the inadequate provisions 
of the law on this subject. No two carry out the bye-laws ahke, 
and we differ from all. ' 

Again, Section 25 (of the Model Bye-laws) enacts that when the 
external wall of a building is within 15 feet of any other building, 
a parapet wall should be carried one foot above the roof. This 
means that each and every cottage shall have a hideous, useless, 
and unnecessary monstrosity, with coping, lead flashing, &c., 
carried above the roof, and repeated, as you see in Eastern London 
and elsewhere, ad nauseam. 

The clause as to timber in party walls, and brick facings for 
half-timber buildings, is a most arbitrary one, and would, if rigidly 
adhered to, eventually obliterate the beautifuj half-timber buildings 
(an example of which you will see in the centre of High Town, 
called " The Old House "), of which we in Gloucester, Shrewsbury, 
Chester, and the Western Counties are so justly proud. 

The difficulties which exist as to the 150th and other sections, 
would, if enlarged upon, extend my paper beyond its proper limits. 

One of the important omissions is that a minimum height of 
rooms in dwelling houses is not fixed ; this should never be less 
than 9 feet, still there is no power to reject a plan if living rooms 
should be shown 8 feet or even Jess. 

It has been somewhere written that "God made the country, 
but the devil made the town.** I would not go quite this length, 
although the inspiration which in the past has dictated the 
strength of roof and floor timbers, the quality of the mortar, the 
congested rookeries, defective drainage and vqntilation, and other 
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money-saving and death-dealing contrivances, can only be ascribed 
to the existence of an evil spirit ivhich appears to bave a particular 
affinity for that portion of mankind known as the ''Jerry 
Bnilder," a Nemesis to Local Surveyors, from which, in Here- 
ford, I am thankful to say, we are almost free. 

With regard to the distinction between sewers and drains, I 
think in West Bromwich they have recently expended much time, 
and some money, in trying to obtain a legal decision on this 
point. 

Sewage Purification. 

The main sewers were constructed in 1854, under the direction 
of the late T. Curley, Esq., C.E., of this city, at a cost of 25,000Z. 
The main line is of brick, 3 feet 6 inches by 2 feet 6 inches, with 
an average gradient of 1 in 850. 

The ventilation until recent years was very inadequate, many 
districts having no ventilation whatever, others consisting partially 
of open gratings about 200 feet apart, in the centre of streets, 
some of the older streets being very narrow. 

Seventy-three special shafts, surmounted by Boyle's extractors, 
Keeling's destructor, and other types, are now placed at dead ends 
of sewers and against buildings, the consent of the owners having, 
as a rule, been readily obtained thereto ; and these have effected a 
complete remedy for the complaints made, as far as we have gone. 

The sewage of Hereford is essentially a water-carriage system ; I 
am not aware of a single cesspool within its drainage area. About 
half the district is drained by the old system of sewers, which are 
far from being impervious to subsoil water ; the new system of 
sewers intercepts the sewage only, leaving the old sewers to take 
the rainfall and storm water throughout the districts intercepted. 

In the new sewers there were laid : — 

466 yards of 2 feet diameter concrete sewer. 

560 „ 21 -inch pipe sewer, with Stanford joints. 

2134 „ 18 „ „ „ „ 

880 „ 15 „ „ „ „ 

4151 „ 12 „ „ „ „ 

3472 „ y „ „ „ „ 

1819 „ 6 „ „ for connecting houses, 

with manholes, lampholes, &c., and a 12-inch cast-iron syphon 
under the Wye, &c. Much of this work was done in quick^uids, 
and the whole in exceptionally treacherous and difficult ground. 
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involving the use of considerable qoantities of timber and con- 
crete, and enormons pumping appliances, the water level in the 
surrounding subsoil being often 9 feet to 16 feet above the invert 
level. 

As we are in no sense a self-admiration society, but meet 
together from time to time to discuss (sometimes severely so) each 
other's work ; and as I should certainly be asked later on how it 
comes about that we have so large a quantity of subsoil water, I 
will anticipate the question. 

I do not know what the experience of other members may have 
been, but we have been unable to obtain a watertight sewer even 
with Stanford's joints. Constant supervision was given by the 
Clerks of Works, and in all sewers of greater depth than 11 feet 
they were, in addition, surrounded with 6 inches of concrete, not- 
withstanding which we had in March last by the Widemarsh Sewer 
47,000, and by the Wye Valley section 85,000, together 132,000 
gallons, per diem. This however, is a trifling matter by comparison 
with that which enters the old system of sewers. For instance, the 
sewage from the district drained by the new sewers adds but 
212,000 or 344,000 gallons, and this in the flat low-lying and 
water-logged districts, whereas the remaining half of the city 
through the old sewers is now discharging 1,220,000 gallons per 
day : over 1^ millions together. 

It is an interesting question as to how far it might be desirable 
to extend the separate system to the other parts of the city. On 
the one hand, we have to pump and deal with three-quarters of a 
million extra. On the other, I estimate the cost of constructing 
the separate system throughout, in order to exclude this three- 
quarters of a miUion, at 30,OOOZ. I shall be pleased to hear what 
the experience of other members may have been on this interesting 
question, and also if an absolutely tight sewer has ever been con- 
structed with Stanford joints on earthenware or stoneware pipes 
by any member present, in wet districts. 

I will now pass on to the outfeJl works, which, like the sewers, 
have been constructed under enormous and unforeseen difficulties. 
The buildings and works were let to the late G. Moss, of Liverpool, 
and finished by Geo. Law, of Kidderminster; and the engines, 
boilers, and machinery, to Messrs. Hathom & Davey, of Leeds. 
The storage tank is 100 feet by 100 feet by 15 feet deep, and 
intended to contain the night flow of sewage. But in the event of 
an abnormally heavy rainfall, the overflow upon the low level or 
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osier bed would come into operation until such time as the pumps 
commence work in the morning. 

The surface area of the five precipitating tanks is 17,888 
square feet, and the cubical capacity 111,800 cubic feet = 698,750 
gallons. 

The area of the filter beds is 6 J acres, including the osier bed ; 
if this should turn out insufficient, I apprehend no difficulty in 
acquiring by purchase or rental some of the adjoining land. 

After precipitation, the effluent can be passed over either of the 
beds; the sludge gravitates to a tank, and by direct-acting 
pumps is lifted to the sludge cylinder, and thence to Drake and 
Muirhead's presses, which deprive it of 90 per cent, of its moisture, 
and it is turned out in cakes in the usual way. 

Messrs. Hathom & Davey have satisfactorily carried out their 
contract for machinery, which consists of : — Two patent differential 
diagonal compound high and low pressure surface condensing 
pumping engines, with pump, sur&ce condensers, &c., each engine 
having jacketed cylinders 14 inches and 26 inches diameter, 
26 inch stroke, with hand wheels for varying the grade of 
expansion, and differential valve motion of the most improved 
design, having large and small cast-iron subsiding steam cylinders ; 
3 feet cast-iron bucket pumps, 2 feet 4 inches stroke (buckets with 
percha packings and wrought-iron and leather double-acting flap- 
lids ; two Galloway's patent steel boilers, 22 feet long and 66 inches 
diameter ; one continuous sewage-mixing tank, 24 feet by 7 feet 
1^ inches by 6 feet, having two sets of vertical agitating gear, 
3 lime mixers, consisting of cast-iron casings with cast-iron 
pistons, pumps having cast-iron pistons, wrought-iron rods, and 
eccentrics for working ditto from main shafting, with wrought-iron 
clutches and gear for throwing in and out of gear, and cast-iron 
plug pipes with oak plugs for letting off; improved continuous 
sludge mixer, 5 feet 6 inches diameter by 6 feet 9 J inches high ; 
four vertical sludge pumps having cast-iron rams, 3^ inches 
diameter and 6 inches stroke ; two Drake and Muirhead's patent 
filter presses for sewage sludge, each with thirty chambers 
36 inches inside diameter, and thirty-one patent filter plates; 
one Tangye's 1 horse-power vertical-driving engine; one 
Hudson's patent double-centre steel side-tip wagon, with 100 feet 
of 30-inch gauge 14-lbs. railway, with st^el sleepers. The works 
were, in the first instance, designed by myself, E. Cousins, 
Esq., C.E., of 9, Palace Chambers, Westminster, S.W., being 
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afterwards appointed consulting engineer. Many improvements 
and additions were, by bis advice, embodied in tbe scheme, and 
throughout the relations between consulting and acting engineer 
have been of the most amicable and agreeable description. The 
cost of the whole has been about 36,000Z. 

Floods at Widemarbh. 

The prevention of floods is, and has been, a difficult question in 
many towns, Hereford unhappily being among the number. 

Widemarsh, in this city, as its name implies, is a flat plain of Ipw- 
lying land, and was in ancient times usually covered with water, 
lying about 180 above Ordnance datum, receiving the rainfall from 
about 8000 acres, the outlets from which are very contracted. 

The rainfall for the month of April last year was 5 * 23 inches. 
There was 48 hours' incessant rain from April 6th to April 8th ; 
on the 7th the amount was 0*62, and on the 8th 1*71 inches. 

I made a series of gaugings on the 8th, and I then estimated 
that 378 cubic feet per second was passing the most contracted 
portion of the channel leading to Widemarsh which the natural 
outlets were utterly incapable of conveying. 

The limits of a paper prevent me from going fully into the 
detail I have suggested as a remedy ; but the plan on the wall shows 
how, by the clearing and banking of the existing channels with 
proper gradients, and a short length of storm culvert, a recurrence 
of such floods may in my judgment be prevented in the future, the 
total cost being about 2000Z. 

The chief difficulty, however, lies in the fact that the Committee 
have no funds they can touch for such a purpose, without applying 
for a special Act, nor are they quite clear as to the portion — if 
any — brinkers on the lowlands, midlands, and uplands should be 
called upon to pay, nor the machinery which can be put in 
operation to compel payment. 

Water. 

The waterworks, like the sewerage works, are under the entire 
control of Inyself. They were originally constructed from the 
designs of the late T. Curley, C.E., and were opened in 1853, and 
cost 35,00 OZ., since which time considerable extensions have 
from time to time been made. 
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Storage Beservoir and Filter Beds, 

The storage reservoir has a capacity of 4 J miUions. 

The two filter beds have an area of 28,800 superficial feet, and 
consist of rubble stones to the thickness of 1 foot 3 inches, 6 inches 
of clean gravel (size of walnuts), 6 inches of pea gravel, and 
12 inches of fine clean washed sand. The sand washer (which 
you will see at work), is by Lampitt, of Banbury ; it is work^ by a 
turbine with a head of 12 feet, its cost was 1007. The cost of 
washing sand is Id, per cubic yard. 

The cost of cleaning and repairing the filter beds, including 
washing the sand, for the three years past, has been as follows : — 

1886-7 127Z. 58. Od. 

1887-8 179Z. 14«. 5d. 

1888-9 102Z. Il8. Id, 

The total expenditure on waterworks for each year has been 
3654Z. 18s. 5d, 2874Z. 58. M„ and 2585Z. lOs. 2d., respectively. 

The water pumped in 1886 was 230,330,022, and during the 
current year 212,575,660 gallons. 

Pumps. 

The pumps are in duplicate, of the bucket and plunger type ; 
size 16 inches diameter and 30 inches stroke = 20^ gallons per 
stroke. 

Engines. 

The engines are of the beam type, by Simpson & Co. of Pimlico. 
The No. 1 engine was exhibited by them at the International 
Exhibition of 1851, from whence it was removed at the conclusion 
of the Exhibition to its present position, where it has ever since 
been at work. The second engine was fixed some few years subse- 
quently. The indicator diagrams are not what you would look for 
in an engine of to-day, but having regard to the fact that their 
ages are respectively 34 and 38 years, their performances are 
satisfactory. 
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Source of Supply. 

The water gravitates to the sump by two conduits from the 
river Wye, and is strained through a copper strainer (sample ex- 
hibited). The total pumped during the past year was 212,575,660 
gallons, as against 230,333,022 during the previous year. 

Further than this, we have during the present year sold 8 millions 
more, of which the Great Western Kailway Co. alone have in- 
creased their consumption this year by nearly 6 millions, chiefly 
owing to the increased number of long distance or express trains 
they are now running. 

The question will naturally arise in your minds, how we can 
have pumped 18 millions less, and sold 8 millions more. This is 
accounted for in the all-important subject waste, which I shall 
again refer to. Our waterworks, being old, contain many defects 
which would not be present in works of more modem construction, 
but this renders them all the more interesting to a Municipal 
Engineer, whose province it is to evolve out of such a concern the 
best results with the least expenditure of money. 

It is well known to most of you that in 1852 there was no such 
subststnce known, or invented, as Dr. Angus Smith's solution for 
preventing rust. I exhibit for your inspection samples of mains 
in which you will perceive their capacity has been reduced to one- 
fourth their original size ; you will also see on the table samples of 
the ferrules and services then used, to which the same remarks will 
apply. 

While the capacity for distribution was thus diminishing, 
consumption was growing apace — (a) by an increase of popula- 
tion^ which was natural; and (h) by the increased facilities 
for obtaining water, which invariably leads to waste and increased 
consumption. 

The water tower was commenced by my predecessor in 1881, who 
proposed to pump 11,000 gallons per diem by compressed air into 
a storage tank containing 20,000 gallons. The Committee, on my 
recommendation, abandoned this idea, and substituted a direct- 
acting pump capable of lifting 110,000 gallons per day, and the 
storage capacity being increased to 45,000 gallons at a total cost 
of 7725Z. The roof of the tower was altered and arrangements 
were made to enable the full head of water to be utilised while 
pumping, and also to enable us to clean out the tank, or repair a 
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plate or joint, without turaiag off the supply ; in other words we 
can pump direct into the mains, without entering the tanks, in case 
of need. . This was done, and the extra cost sanctioned hy the Local 
Government Board. 

The following is a copy of my report to the Waterworks Com- 
mittee in January 1883, adopted at the February meeting of the 
Council in that year : — 

" GrENTLEMBN, 

"In accordance with your instructions, I have prepared plans of the 
various alterations and improvements which it is proposed should 
be made in the distribution of water and prevention of waste ; also 
provision for a new boiler, and for an improvement in the lighting 
of some of the principal thoroughfares ; and have the pleasure to 
hand you the accompanying estimate and report : — 

" The plan provides for a division of the city into five principal 
districts, for the following among other purposes : — 

** The application of Deacon's waste meter system throughout 
the city. 

** The utilisation of the high pressure service to any part of the 
city in the event of fire. 

"Increased pressure and an improved distribution in the low 
pressure mains throughout. 

" A reduction of the area of property deprived of water during 
necessary repairs, or connection for new services in various sub- 
districts. 

" The ability to provide Fair Oaks Estate and other outlying 
high districts with an intermittent supply at a small cost. 

" It will be seen that Whitecross district, involving as it does a 
new main from the pure water tank to Whitecross Road, is the most 
costly, and supplies at an increased pressure the four sub- 
districts — Broomy Hill, Cotterell Street, and the two sections of 
Whitecross Road. Cotterell Street will be disconnected at its 
junction with Whitecross, and the Above Eign district at the 
Barton railway bridge, and a 5-inch pipe substituted for the present 
3-inch from Bath Street to Ledbury Koad. 

" The efiect of disconnecting the Whitecross district wUl be at 
once to improve the pressure in the rest of the city ; and by the 
substitution of a 5-inch for the present 3-inch main in St. Owen 
Street, the inhabitants of Ledbury Road, Bodenham Road, Foley 
Street, and Eign Road, will have a constant and abundant supply. 
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^^ Each meter district is defined on the reduced plan, and the 
meters themselves are placed contiguous to the high pressure mains, 
and as central as circumstances will permit. The connections 
between the high and low pressure mains are regulated by sluice 
valves, back pressure valves being in each case inserted behind the 
point of connection. The meters themselves are fixed in each case 
on a bye-pass, with necessary sluice valves to enable the meters to 
be taken out for examination and repairs, without turning off the 
water. The meters are placed in front of the high pressure con- 
nections, to enable the difference of waste to be determined under 
either pressure, defective fittings being of course vastly more 
wasteful under a high than under a low pressure. 

" I estimate the cost of the whole, meters included, at 785Z., as 
per annexed estimate : — 

£ 8. d. 

New mains and water meters 785 

New boiler .830 

^'s lamps 150 

£1265 O 

" Gentlemen, I am your obedient servant, 

**J. Parker.'' 



The 212 millions of gallons, less 62 millions per annum by meter 
to railway companies, brewers, and others, and also for watering 
streets, &c., leaves a net consumption of 20 J gallons per head per day 
for domestic purposes, as against 30 gallons prior to the adoption of 
Deacon's waste meters. 

The report and analysis of the water by the Medical Officer of 
Health on March 31 et last, is as follows : — 

" The quality of \n ater supplied to your ratepayers maintains 
its excellent standard of purity, as by analysis made the 30 th of 
March, 1890, it is :— 



Total solids 7 per gallon. 

Hardness 6*5 degrees. 

Albuminoid ammonia No trace. 

Organic oxidisable matter 0*2 per gallon. 

Colour, smell and taste, all that can be desired. 



"Mansion House, Hereford, 
" \2th May, 1890." 
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DISCUSSION. 



The President : Gentlemen, I am sure every one of us present 
has been greatly gratified at what we have seen here to-day, by 
our reception by the Mayor and Corporation, and by the admirable 
visit which has been arranged for us by Mr. Parker. With 
reference to the paper, it would be well if I were to make a few 
remarks now, and I will take them sericUim. There is one ques- 
tion with regard to pavement ; Mr. Parker speaks of Hall's Ferru- 
mite. The inventor of ferrumite was Mr. Greatorex, who was one 
of our members, and who was Borough Engineer of Portsmouth. 
I think it well to make it clear to the members that Mr. Greatorex 
was the inventor of that admirable pavement known as ferrumite. 
Mr. Parker also mentions asphalte pavements, at from 3d. to 9d. 
per yard. I suppose by that he means tar pavement. Even to 
make tar pavement at so low a rate as from 3d. to 9d. per yard, 
is very exceptional. On the question of new buildings, I may 
say that this paper deals with a vast deal of matter, all of it 
discussable matter, and it would be very diflScult to draw the line as 
to what part of the paper shall be fully and adequately discussed. 
With regard to new buildings, there opens out an immense question 
in regards to the Model Bye-laws. I think Mr. Parker is correct in 
saying it is very rare that those bye-laws are carried out in any 
town. If they were, architecture would be greatly crippled by 
the laws that are there laid down. I will not say more, because 
it would take a great deal of time to mention the points where I 
disagree with the Model Bye-laws. Another discussable point in 
the paper is the question of house drains, and when a drain becomes 
a public sewer My opinion is, and I have given the matter 
considerable thought, that section 4 of the Public Health Act, 
which defines the terms drain and sewer, is quite sufficient for that 
purpose. Under that section of the Act, the long line of pipes be- 
tween A and B on the plan is a sewer in the meaning of the Act, 
and after it is drained, and after the separate houses have come 
into the possession of different owners, no doubt it becomes a sewer 
repairable by the public authorities. As regards the muddle as 
to the 150th section, I entirely agree with Mr. Parker that if 
enlarged upon it would extend >his paper beyond its proper limits. 
We could spend two or three days discussing the Public Health 
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Act. One point with regard to ventilation; Mr. Parker says, 
** Seventy-three special shafts, surmounted by Boyle's extractors, 
Keeling's destructors, and other types, are now placed at dead ends 
of sewers and against buildings, the consent of the owners having, 
as a rule, been readily obtained thereto ; and these have effected a 
complete remedy for the complaints made, as far as we have gone." 
I think, as regards the experiments which have been carried out 
with shafts, that the open shaft, cutting off the gas as it rises, 
is more effective than any other form of extractor, except where 
heat or some of those other mechanical forms of extractors are 
used. With regard to the subsoil water entering Mr. Parker's 
sewers, in that again he is perfectly correct. It is very difficult 
to make a watertight sewer of any kind, and especially so with a 
pipe sewer. He has used Stanford's joints. Well, gentlemen, I 
have no doubt many of you have used Stanford's joint, and Stan- 
ford's joint does very often fail, and it is evident it must fail when 
we see the construction of that joint. It is a single joint, and a 
frictional joint, and must fail. There is a joint just come into the 
market — Hassall's joint — which is a double bearing joint, and the 
most perfect joint that is at present known to us. There is one point 
with regard to the pumping. This engine we saw, by Messrs. 
Hathom & Davey, is a new type to me, and I daresay it is to many 
of our members, and I do not see anywhere in the paper that we 
have the indicated horse-power. We have seen a great deal that is 
of interest to-day. I will leave other members to speak of the sewage 
system ; it is small but complete. The filtering area is also small 
for the number of inhabitants. I believe I am correct in saying that 
the population of 20,000 persons drains into the works, with only 
6i acres of filtering area. If the filters continue to do the good 
work they are doing now, I have no hesitation in saying they will 
be a great success. I have very great pleasure in proposing a vote 
of thanks to Mr. Parker for his paper, and for the interest he has 
always shown in the Association. 

Mr. E. Pritohard : As an old member of the Association, I 
must first of all thank Mr, Parker for the paper which he has been 
good enough to prepare^ — a paper containing many points of 
interest, and I think to many of us some points of instruction. 
It has been certainly a great pleasure to myself, and^ feel it must 
also afford similar pleasure to the gentlemen I see here ; and I think 
we may congratulate the Corporation of this ancient city of 
Hereford in having so energetic, able, and industrious a* City 

a 



Digitized by 



Google 



82 DISCUSSION. 

Surveyor as Mr. Parker. The President has hit upon the most 
important points in connection with this paper, and it is not my 
intention to take up your time in a criticism of the works beyond a 
few remarks and also probably a few questions. It has always 
been an object of considerable interest and importance to Muni- 
cipal Surveyors to know the cost of the roads of the various 
towns that they are in. We have had, on page 66, a statement 
as to the cost in 1888-90. I think it would be instructive to 
know the length of time, with the traffic in Hereford, that a 
street of ordinary macadam will stand, or in other words, how soon 
it requires renewal ; and secondly, the cost per square yard per 
annum. Eespecting cement, I note the author, like all engineers 
who are desirous of having good work, is determined to have good 
material. I would wish for a moment to digress, particularly 
as our President comes from the important city of Liverpool, as in 
that town a predecessor of our worthy President adopted a system 
of cement testing and cement cooling, which I have found useful. 
I have adopted in some large works the system of Mr. Deacon, a 
former City Engineer of Liverpool, and a Past President of our 
Association ; that is, to have a cement-house built with ten movable 
floors, each floor having a vertical space of about ten inches. I 
will explain its working briefly. Every floor is equal to the daily 
use of cement in the works. The first load is placed upon boards 
that are clinker laid ; that remains twenty-four hours. The next 
morning these boards are turned over, with the natural result that 
the cement falls to the second floor ; another load is put on, and the 
operation repeated every day, with the result that by the time it 
gets to the bottom it has had ten days' exposure, which gives the 
best results in Portland cement. I have found this plan of value,* 
and probably many other gentlemen have. A very interesting 
question is raised by Mr. Parker as to house drains, and what is a 
public sewer and a private drain. I have looked at this matter 
from the stand-point of the Local Government Board, who define 
a sewer as a conduit through which sewage flows. I do not quite 
agree with Mr. Parker as to the building of party walls ; I certainly 
am in favour of those walls being carried through the roof, because 
if they are properly constructed there is less chance of fire destroy- 
ing the house adjoining than there can be with the division wall 
terminating below the slates and plaster. With regard to subsoil 
water in sewers, I have had very great difficulties in various 
parts of the kingdom in making tight sewers. I have succeeded 
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in making tight sewers with cast-iron pipes with lead joints. If 
the Hassall pipe is jointed properly, it is a perfect pipe ; but if it 
is not perfectly jointed, it is like everything else, and very often 
has the discredit attached to it that rightly belongs to imper- 
fect work. I agree that it is necessary to have a tight sewer ; 
certainly in quicksand it must be tight. I have much pleasure in 
seconding the vote of thanks to Mr. Parker for the paper he has 
given us, and for the great interest it has given me personally. 

Mr. J. LoBLEY : I have very great pleasure in supporting the 
vote of thanks to Mr. Parker. His paper touches upon many 
points involving considerable discussion. The drainage question is 
very important to most of us, and I think there is no doubt, if the 
sewer marked A to B on the plan is put in with the approval of 
the Authority, it becomes a sewer repairable by the ratepayers. 
Where it has been done against the wishes of the Authority I 
have required as a condition before connecting to public sewers 
that the owner should give an acknowledgment that it is a sewer 
laid for his own profit, in other words, to save him the greater 
expense of separate drains. Mr. Pritchard gives the common-sense 
view of the difference between a sewer and a drain, but the Public 
Health Act distinction is not a common-sense one, but says a 
drain, if it drains one house only, is a drain and not a sewer. 
The Model Bye-law reqtliring party walls to be carried through 
the roof is no doubt framed to prevent the extension of fires. 
However this may be in London, it is quite unnecessary in pro- 
vincial towns and for cottage houses. They are very unsightly, 
expensive, and difficult to keep water-tight. Fires of the kind 
contemplated are unusual; in fact, for 20 years I have had no 
instance of one, in a large and populous district, where such a 
provision would have been of any use whatever. I certainly think 
the height of living rooms in dwelling houses ought to be included 
in the bye-laws, and I agree with Mr. Parker that they ought to 
be ^t least 9 feet in height. I do not agree that there is any 
muddle in the 150 th section of the Public Health Act. It has 
done excellent service, but it is on the whole too rigid, and we would 
all like to see it improved. Members will find this subject fully 
discussed at the meetings at Bochester and Warrington, on Mr. 
Spinks' paper. With regard to the works we have seen to-day, I 
have been much pleased with the pumping engines, and have 
always been greatly interested in Mr. Davey's inventions, which the 
members have previously seen at Croydon, Chiswick, and Hampton. 

, G 2 
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The sewage presses are also satisfactory, but the system of mixing 
the hme by means of rotating agitators cannot claim to be an im- 
provement on the liming mills introduced by General Scott about 
ten years ago. [For fuller description, see volume vii, page 64, of 
our Proceedings.] By this mill the lime is insured to be ground 
into fine division with water, which then joins the discharge from 
the pumps. By this waterfall velocity, assisted by baffle plates in 
the conduit, the entire volume of sewage is thoroughly well mixed 
with the limed water. Very considerable power is expended here 
in the comparatively slowly-moving agitators endeavouring to 
plunge about a large volume of sewage. Something of this kind 
is a necessity where there is no pumping ; but with such a fall from 
the pumps to the tanks as exists here, such arrangements I think 
are superfluous. I find with the Scott Uming mills, 7 to 8 cwt. of 
lime to the million gallons of sewage is sufficient. This is a much 
smaller quantity than at any works I know using the slow 
agitators, and I attribute this to the extremely fine state of the hme 
and the thorough incorporation with the sewage. Nothing is to 
be gained by using more hme than is found sufficient to precipitate 
the solid parts of the sewage, particularly where land filtration is 
afterwards resorted to. The arrangements for the tanks and 
filtration area are very good, and Mr. Parker and the Corporation 
are to be congratulated on the effluent water. 

Mr. A. T. Davis : I should like to ask Mr. Parker whether 
it is proposed to crop the filter beds. Then, with regard to open 
ventilation, I quite agree with you, Mr. President, that the open 
ventilators for sewer ventilation are better than those with cowls 
and such like extractors. I have had experience with a great 
number of them, and they have all answered very satisfactorily 
indeed. With regard to party walls being carried through the roofs 
of dwelling houses, I believe as a means of preventing the spread 
of fire, it is a very admirable plan; but in small cottages it is 
expensive, and seeing how very few cases there are of fires 
caused by the spread of fire from one cottage to another, it is, in 
my opinion, quite sufficient if the wall is carried right up to the 
slates or other roof covering, free from woodwork, including laths. 
With regard to subsoil water in sewers, Mr. Pritchard quoted a 
speech of Sir Eobert Kawlinson where that eminent engineer 
advocated subsoil water as an advantage rather than a disadvantage. 
I think, at any rate with the upper ends of sewers, those sewers 
which receive very little sewage, that it is really a positive advan- 



Digitized by 



Google 



DISCUSSION. 85 

tage that subsoil water should be admitted into them. Subsoil 
water has this advantage over surface water, that it is constant, 
whereas surface water is inconstant, and it is that constant flow of 
water we require to flush our sewers. I should like to add my 
testimony to that of the other speakers in thanking Mr. Parker 
for his admirable paper. 

Mr. B. Bead: As the writer of a reply with regard to 
house drainage, I should like to thank Mr. Parker for the paper, 
as other members have done, and to call attention to the plan 
given with the paper. The system shown on that plan is the one 
advocated in 1852 by the General Board of Health in London, 
the predecessors of the Local Government Board, of which Mr. 
Austin was the engineer. The Local Government Board has 
reversed that system altogether. In Gloucester, we had a number 
of these cases in what is called the added part of the city. The 
city was extended in 1874. At that time the houses were drained 
in this way, into culverts which were simply laid in the beds of 
ditches. Where they converged on the streets — when the new 
system of sewerage was laid — these drains were connected. As 
the contractor came along he would connect them as shown on the 
plan in the Verm Eoad. The Corporation trusted to the owners 
to remodel their drains, but the result was that they did not do so, 
and in 1885 the whole of that work had to be done by the Cor- 
poration. Back drainage is a most objectionable system, because, 
as I point out in my letter, the drain is begun at one end as two 
or three houses are built, then others are added, and you have 
a 6-inch pipe draining perhaps twenty houses in a street, and 
finally you get three sewers doing the work of one sewer. With 
regard to the bye-laws as to party walls, I think with Mr. Davis 
that if a 9-inch wall — and you cannot legally build anything less 
— is carried up to the slates, it is sufficient to protect the house 
against fire, without breaking through the roof, and having 
unnecessary coping and flashing above the roof, which every one 
tries to get out of, jerry builders particularly. It is very objection- 
able that the bye-laws do not provide for the height of rooms ; 
we take 8 feet as the minimum height. Another great difficulty 
in the bye-l%ws is with regard to temporary buildings ; they are so 
very stringent against temporary buildings. A temporary building 
is run up in a night, and you don't know it is there until the next 
morning, and then the thing is how to get it down again. The 
owner goes round to the members of the council, he button- 
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holes them, and gets them to say it shall not be removed, and very 
great difficulty ensues. Where a man is startmg a business, he 
does not want to put up a building of bricks and mortar, but 
often wishes to put up a temporary building to see whether the 
business will be a success or not, and it is a pity the bye-laws do 
not provide for such temporary buildings. With regard to the 
subsoil water in sewers, where the subsoil water gets in it means 
so much more expense in pumping, and the sand follows the 
water, and instead of cleansing the sewer simply silts it up, and 
you have to get the sand out in some way, unless the sewer has a 
very great fall. With regard to open ventilating, I have 600 6-inch 
ventilating shafts. I started to put cowls upon them, but speedily 
took them off again. 

Mr. J. Parker (Nottingham) : I wish to support the City En- 
gineer of Gloucester in his objection to subsoil water being utilised 
for flushing sewers, because if the subsoil water is allowed to enter 
the sewers through the joints, the question is how is the quantity 
of water which finds its way into the sewers to be limited? Then, 
the sand will enter the sewer where the water enters, and you are 
all aware how disastrous it is to the working of the sewers if sand 
is allowed to enter them. A still further, and more serious matter 
is, that where water can get into the sewer, sewage can equally 
escape, which from a sanitary point of view is most objectionable. 
I was pleased to hear the President of this Association, the City 
Engineer of Liverpool, say that he had found an absolutely water- 
tight joint in the Hassall joint, even where subjected to the severest 
tests. This is also the experience of engineers who have used very 
large quantities of the Hassall patent safety jointed pipes in the 
very worst ground in England ; for instance, Mr. Bromley has used 
16 miles of these pipes at Hounslow, in running sand and water, 
with the most complete success ; and a more severe test than this 
could not be applied to the pipes anywhere. 

Mr. Eayrs : I see that West Bromwich has been mentioned in 
this paper as having spent some time and money in trying to 
obtain a legal decision as to the distinction between a sewer and 
a drain. I am sorry to say that is the case. The Corporation, 
on putting down the sewerage system, met with a good deal of opposi- 
tion from the owners of property. Up to the time of the sewers 
being laid, they drained into ordinary brick channels to the 
street channels. When the sewers were laid, we called upon the 
owners to connect their drains with the sewers. We thought they 
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ought to have done it, and every one else thought they ought to 
have done it. The opposition was very strong, and we had a great 
deal of legal proceedings, which ultimately resulted in a definition 
of What is a sewer? We had a Local Government Board 
inquiry; both sides were represented, for and against, and the 
result is the Local Government Board have given us sanction 
to borrow upwards of 13,0O0Z. to make the connections between 
the sewers and the boundaries of the private property. The Local 
Government Board holds that the open street channel is a sewer 
within the meaning of the Act. Of course it was a revelation to us, 
but we can see that that is the only logical conclusion to come to 
under the Pubhc Health Act, and we are carrying it out. With 
regard to section 23, What was a drain sufficient for effectual 
drainage ? the stipendiary magistrate decided that; an open channel 
drain, where the fall was insufficient to cleanse it, and admitted to 
be leaky, was sufficient. It is a very melancholy fact to contemplate, 
but we are compelled to bow to it. With regard to the names of 
the writers of the letters given in the paper, I am willing for 
my name to appear as the writer of the fourth letter. 

The vote of thanks having been accorded with acclamation, 
Mr. J. Paekbr (Hereford), in reply, said : Mr. President, I must 
first of all thank you for the hearty manner in which you have 
received the paper, and proceed at once, at this late hour, to answer 
the questions which have been put. First, as to pavement and 
Hall's Ferrumite. We call it Hall's Ferrumite, because we have 
always purchased it from Hall, and he is the only man we have 
heard of connected with it. As to asphalte, or tar-paving, being 
put down at a remarkably low price, I may say that many of 
our side-walks had a good foundation to begin with. Our plan is 
to lay on the tar very hot. We always take care to have old tar, 
in which the ammonia is out of it, and we have very good sand, 
such as you have seen at the waterworks, and gravel to roll in. 
We take the cost of the labour and material, and have done it as 
low as threepence per yard. We have sometimes great inequalities 
in the surface, and have to go over the work and drop tar into the 
holes, and that runs up to not more than ninepence per yard. 
We have a great length of roads, something like 50 miles, to 
keep in repair, and we have to make a little money go a long 
way. That it is a very substantial pavement I am not going to 
contend, but it lasts for many years, and it enables us to cover the 
paths by the acre. As regards ventilators, my experience is that 
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if you have extractors yon can do better than without, for as a rule 
.the sluggish gases do not rise, and it is better to draw them 
out. As to the horse-power of the engines, Mr- Davey will tell 
you. 

Mr. Davey : Maximum 40 horse-power. 

Mr. Pabker : The area of the filter beds, you, Mr. President, 
described, and properly described, as being somewhat contracted : 
but having regard to the fact that it is ground of a most suitable 
character — it is a natural filter itself, an alluvial deposit of a 
very porous description, resting on sand and gravel — I think that 
6 J acres will be found to. be quite sufficient. If not, there is plenty 
of land that can be obtained to increase the area of the filter bed. 
With regard to the cement which Mr. Pritchard uses, and which 
he says was used at the Vymwy waterworks, I may say we had 
not the funds of the Corporation of Liverpool at our backs. "We 
turned our cement over a few times, and tested it by two or 
three briquette tests, and tensile strain. I do not think I need 
say anything about the sewers. The Stanford joints I adopted 
with some reluctance, as the Chairman of the Outfall Committee 
will bear me out; but the inspector of the Local Government 
Board suggested the Stanford joint, and the suggestion from an 
inspector, as you know, very often goes a long way. Luckily for me, 
each succeeding speaker has answered the previous one. Mr. 
Lobley answered Mr. Pritchard, and the next speaker answered 
Mr. Lobley. Mr. Davis agrees with me as to party walls, not only 
that they are a monstrosity, but that they are unnecessary. That 
they are useful in London and Liverpool I admit, but they are quite 
unnecessary in a small town like Hereford. Mr. Davis asked what 
we were going to do as to growing crops on the farm. I may say 
we do not intend to grow anything at present, as we think we shall 
require all the land for filtration. As to the agitators, Mr. Lobley 
was not answered by the succeeding speakers, and he seems to think 
we are not agitating so well as he was agitating ten years ago, and 
that with the great fall we have, agitation is unnecessary. We 
treat about one-sixth of the sewage, as it leaves the sluice-valve, 
by the addition of milk of lime, and this saturated solution after- 
wards rejoins the remaining five-sixths, insuring a thorough 
admixture of the whole ; I therefore contend that that tank answers 
a very useful purpose. With a small stream of milk of lime going 
into a great body of sewage extending to 1,200,000 or 1,500,000 
gallons a day, there is some chance of the sewage going through 
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the tanks without haying passed through the lime at all, hnt we 
escape that chance altogether by our method. 

The Pbesident : In the name of the Association, I beg to thank 
Mr. Scobie, the Chairman of the Outfall Works Committee, for the 
explanation he made to ns at the works, and for his kindness to-day ; 
and the Mayor for the use of the Gonncil Chamber. 



Mr. Hbnbt Davby, M.I.O.E., having briefly described the 
engines — as in Mr. Parker's Paper — proceeded as follows : — 

" So fer, the engine is an ordinary compound surface-condensing 
engine. Beyond that, it has that peculiar arrangement which 
allows of a large amount of expansion of steam. In working 
steam expansively you get a very great pressure at the beginning, 
and a very httle pressure at the end of the stroke. The resistance 
of the pump is equal throughout the stroke. Therefore in apply- 
ing the engine to work the pump, and to make the engine work 
expansively, you must have some means of equating the pump 
resistance and the steam pressures. To make one equal to the 
other in all parts of the stroke, it is necessary to have a larger 
resistance on the engine at. the beginning, and a less resistance at 
the end. That is effected by the peculiar connection of the engine 
to the pump. No doubt you are all acquainted with the direct- 
acting steam pump in which the pump is connected directly to the 
steam piston. In such pumps it is impossible to get any expansion 
at all, and there is no economy. The peculiarity of this engine 
over the ordinary direct-acting steam pump is that the pecuUar 
connection of the engine to the pump causes the pump to impose 
the same average resistance on the engine, but a great resistance 
at the beginning, and a small resistance at the end of the stroke. 
As to the expansion, you can see for yourselves by the index what 
expansion the engine is working with. The cut-off is one-third 
of the stroke in the small cylinder, and this cyhnder has one-third 
of the capacity of the other ; that gives nine expansions. In the 
large cylhider the cut off is at one-half of the stroke. The steam 
is exhausted into a receiver from the small cylinder, and then it 
passes into the other cylinder. You get by this means as great 
an expansion as can be obtained by any engine. It is only a 
matter of arranging the angle at which the steam piston is cou' 
nected to the pump to get any amount of expansive working." 
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After the reading of the paper at the Town HaU, the members, 
together with the Mayor and Corporation of the City of Hereford, 
proceeded in hrakes to the sewage outfall works, where the newly- 
construded worJcs were handed over by Alderman Scobie, Chairman 
of the Works Committee, to the Mayor, The Mayor twmed on the 
valve of the intercepting sewer, and for the first time the whole of 
the sewage of the city was received into the works. The members 
then inspected the buildings and machinery (the engines being 
fvUy described by Mr, Davey, M. Inst. CE.), the filter beds, and 
resulting effluent. The party next proceeded to the waterworks, 
where the reservoirs, the 'pumping engine, a sandrwashing turbine, 
and the waier tower were inspected. The members then returned 
to the Town Hall, where the paper was discussed. After which a 
visit woA paid to the Cathedral, where they were received by the 
Hon. and Very Bev. the Dean, who escorted the party and 
explained the numy interesting historical monuments. 

The members were afterwards sumptuously entertained by the 
Mayor, at the " Qreen Dragon " Hotel. 
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DISTKICT MEETING AT HAVEKHILL. 

May 24th, 1890. 

Held at the Town Hall. 

H. P. BouLNOis, Pbesident, in the Chair. 

-*4=- 

Mr. E. Buckham was nnanimonsly re-elected Honorary Secre- 
tary for the Eastern Counties District. 

A discussion followed as to whether Saturday was the best day 
to hold the Meetings of the District. In the result Mr. Buckham 
undertook to try the feeling of his District in the matter, and 
report to the Council should it be found desirable to make any . 
change in the existing custom. 

The following paper was then read and discussed : — 

THE PUBLIC WORKS OF HAVERHILL. 

By J. KEMP, Enginbeb and Subvbyob to the 
Local Boabd. 

Haverhill, or as it stands in old records, "Haverell," or 
" HaverhuU," is a market town of some antiquity, situate partly 
in SujBfolk and Essex, and bordering on the County of Cambridge. 

Very little is known of its early history, but it is recorded that 
in the year 1665 the greater portion of the town was destroyed by 
fire, including the whole of the houses on both sides of the High 
Street. There are other matters historical of earlier times, but 
these are more fitted for the antiquary than for putting before this 
Association, and, therefore, I will not take up your valuable time, 
which to-day is limited. 

I will, however, with your permission, give a brief sketch of the 
local government of the district prior to the formation of the Local 
Board, and thus lead up to the subjects of my paper. 
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Prior to 1860 the parish was governed by vestry, the church- 
wardens, guardians, and surveyor being elected at the Easter 
meeting. Under this system roads and sanitary matters generally 
were very much neglected, and in a most deplorable condition ; no 
public improvements were efiFected during this time, with the 
exception of gasworks in 1854, by a private company. 

About 1860 the management of the roads was taken out of the 
hands of the vestry and transferred to a Highway Board, which 
was then formed, having its centre at Wickhambrook, about 
11 miles distant. 

This Board appointed a professional surveyor for the whole of 
the parishes included within its district, but the plan worked 
very badly, and did not meet the requirements of a populous and 
increasing town hke Haverhill. 

In 1873 the Eisbridge Union Eural Sanitary Authority was 
constituted, and the management of the town's sanitary affiiirs 
remained with this authority until the formation of the Local Board 
in 1878. 

In this year, owing to the increasing population and require- 
ments of the town, and mainly through the exertions of the present 
chairman, the Local Board was formed, and from this time the 
town has gradually been improved to an extent which can only be 
gathered by a knowledge of its condition at that time. 

The only drainage consisted of a main sewer over a mile in 
length, varying from 9 inches to 15 inches in diameter, laid in the 
Withersfield Eoad from its junction with the Crowland Eoad, and 
thence following the line of the river Stour to the existing outfall, 
where the sewage was filtered through coke and passed into the 
river. This sewer was laid in 1868, and the existing High Street 
and Queen Street sewers connected with it. Those parts of the 
town known as The Hamlet, Camps Eoad, The Croft, and Mill 
Eoad, probably numbering half the whole population, were without 
means of drainage into the sewer, but new sewers have since been 
laid in these districts, and all or nearly all the houses are 
connected. 

The footways existing consisted for the most part of pebbles. 
A portion on the north-east side of High Street was asphalted, 
but this being badly laid, soon wore out and became worse than the 
pebblea All these footways have been repaved with Staflfordshire 
blue diamond chequered bricks, with cast-iron kerbing and granite 
sett channelling. 
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The roads of the district were also in a very neglected condition, 
being bad in cross section, and in many cases more like canals 
than roads. A great length of these roads has been reconstructed 
and raised a considerable height, the old metal being taken oat 
and used again on the top of the chalk, which is used to take its 
place, and form a foundation for the new road. 

In High Street and Queen Street a great many of the houses 
were low straw-thatched buildings — one or two still exist ; but in 
the majority of cases these have been replaced by substantial 
buildings of modern design ; a great improvement has also been 
made in shop window architecture, the small quaint windows 
having with very few exceptions given place to large modem ones 
of plate glass. 

Having briefly reviewed the condition of the town at the time 
of the formation of the Local Board, I will now proceed to describe 
the public works of the district ; but before doing so, I will refer 
shortly to the manufactures, population, &c. 

The population according to the last census was 3684, and is 
now estimated at 4300. 

The area of the district is 2447 acres, and the rateable value 
8863Z. ; in 1884 the rateable value was 7864Z. 

The principal' industry of the town is that carried on by Messrs. 
D. Gurteen and Sons, at Chauntry Mills, who employ over 
3000 hands. This includes ready-made clothing, the weaving of 
linen and cotton drabbet, towels, strainers, hair cloth, rugs, and 
mats ; it also includes dyeing and finishing. Silk weaving is also 
carried on to a considerable extent in several factories in the town. 



Town Hall. 

The Town Hall, where we now are, was opened in 1883, 
and is the gift of Daniel Gurteen, Sen., Esq., J.P. to the town. 
The building and site cost about 5000Z. It is in the Gothic style of 
architecture, and is built with local red brick and stone dressings 
from the designs of Mr. G. Sharman, architect, of Wellingborough. 
The bmlding comprises a large hall, seating 700 people, a lecture- 
room for small gatherings, reading and recreation-rooms, kitchens, 
and the usual offices. There is a fine organ in the hall, the gift of 
D. Gurteen, Jun., Esq., costing about lOOOZ. 
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BoABD Schools. 

The Board Schools, situate near the Great Eastern Eailway 
Station, were opened in 1877. The buildings have been enlarged 
several times since, the total cost being 10,700Z. Accommodation is 
provided for about 1000 children. The schools were built from 
the designs of Mr. F. Whitmore, architect, of Chelmsford, and are 
reputed to be amongst the finest in the Eastern Counties. 

Other public buildings recently erected include a new police 
station and magistrates* room, situate on " The Pightle," erected in 
1886, and a new Corn Exchange erected in 1889, situate opposite 
the Board Schools. 

Infectious Diseases Hospital. 

In 1885 the Local Board deemed it expedient to take steps for 
the provision of a hospital for infectious diseases, and accordingly- 
instructed me to prepare plans and specifications for the same. 
A piece of land for the site had been purchased some years 
previously. 

A loan of 700Z. was granted for this purpose after due inquiry 
by the Local Government Board's Engineering Inspector, and the 
building was completed in 1886 at a cost of 686Z. 18s. Id. 

The hospital is situate on high ground on the west side of the 
town, and provides accommodation for ten patients in four wards, 
so that cases of two diseases and of both sexes can be treated at 
the same time. A caretaker s and nurse's cottage is provided in 
the centre of the block, and attached thereto ; the male wards are 
administered from the back, and the female wards from the front 
of the cottage. Behind the main building are the mortuary, 
disinfecting house, laundry, washhouse, ambulance shed, &c. 

The building is of brickwork, built with hollow walls, and covered 
with slate. Air is admitted to the wards by Tobin's dnlet tubes, 
and on the top of .each ward is fixed one of Boyle's exhaust venti- 
lators. Two thousand cubic feet of air space is allowed for each 
patient. 

Gaswobks. 

In 1884 the Gasworks were purchased by the Local Board at 
a cost of 2000Z., and were under the management of Mr. Corbet 
Woodall, C.E., until March 26th, 1886, during which time a 
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further sum of 2600Z. was expended on new buildings and plant, 
including a gaa-holder and tank, three new purifiers, retort house, 
and new mains. 

In 1886 I was appointed manager, and up to the present time 
have designed and erected new buildings, and put down new 
machinery and plant at a further cost of 2400Z., which makes the 
total capital expenditure on the works 7000Z., of which 6150Z. have 
been borrowed, and the remainder met out of the revenue. 

The new buildings and plant erected and put down under my 
superintendence include foreman's cottage, office, engine house, 
coal store, sulphate house, meter and governor house, workshop, 
12 horse-power Cornish boiler, 6 horse-power vertical boiler, steam 
engine and exhauster, station meter and governor, patent retort- 
charging apparatus, and about a mile of new mains. 

When the works were purchased the price of gas was 6«. per 
1000 cubic feet ; at the present time it is 5s., with the prospect of 
a further reduction shortly. 

With the exception of the old holder and purifying shed, the 
works have been entirely rebuilt and remodelled. 

In designing the new engine house provision was made for the 
engines and compressors for compressing air in connection with 
the sewage disposal scheme, which I will now describe. 

Sewage Disposal Works. 

The state of the river Stour, caused by the crude method of deal- 
ing with the sewage at the outfall (referred to in the historical 
sketch in the first part of this paper), at length began to affect the 
olfactory nerves of the residents along its banks in the adjoining 
district of the Kisbridge Eural Sanitary Authority, by whom, on 
July 12th, 1880, and subsequently in July 1883, May 1884, and 
October 1884, complaints were made to the Local Board that the 
river was polluted by the discharge of unpurified effluent from 
the sewage filtration tanks, causing a nuisance to residents in the 
neighbourhood of the river, and destruction of fish and waterfowl. 

On May 16th, 1884, the Local Government Board addressed a 
letter to the Local Board, calling attention to a statement in the 
Medical Officer's Annual Keport as to the pollution of the river ; 
and again on 13th November, 1884, they wrote and enclosed copy 
of a letter of complaint received from the Kisbridge K.S.A., and 
stating that unless the Board took immediate steps they must 
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decline to suspend Sec. 3 of the Eivers Pollution Prevention Act, 
1876. 

The Board having no alternative, set to work and invited 
separate schemes from three firms of consulting engineers. The 
scheme selected proposed to take the sewage by gravitation from 
a point near the present outfall works to about half a mile further 
down the valley, and there deal with it on about 15 acres of land 
adjoining the river near Pope Mill Farm. About half of this land 
could not possibly have been reached by gravitation. The estimate 
was 3315Z. The usual inquiry was held by John Thomhill 
Harrison, Esq., C.E., on 4th November, 1887, but the application 
to borrow the money was opposed by several influential gentlemen, 
who secured the services of Mr. James Mansergh, C.E., of West- 
minster, with the result that the scheme was rejected. 

I was then asked to prepare a scheme, and after visiting several 
places with Dr. William Armistead, Medical OflScer of Health, 
including Warrington, Colchester, Buxton, Luton, and the Houses 
of Parliament, we recommended the Board to adopt a process of 
land treatment, and for that purpose to purchase 8^ acres of land 
adjoining the existing outfall works, and lying in the angle formed 
by the junction of the Colne Valley Eailway with the Cambridge, 
Haverhill, and Sudbury branch of the Great Eastern Eailway, the 
highest point of which land is about 30 feet above the invert of 
the outfall sewer. We also recommended the Board to adopt 
compressed air and Shone's ejectors for lifting the sewage, because 
the compressing plant could be put down at the Gasworks and 
worked and managed by the foreman, thus saving the expense of 
a separate station and management. The total cost I estimated 
at 2250Z. Application was made to the Local Government Board 
to borrow this amount, which was granted after due inquiry into 
the matter by J. Thornhill Harrison, Esq., C.E., on the 14th 
August, 1888, who commended our choice, both as to site of land 
and motive power. 

The land is triangular in shape, and is bounded on the south 
side by the Stour and Couples Eoad, on the west by' the Colne 
Valley Eailway, and on the north and east by the Cambridge, 
Haverhill, and Sudbury branch of the Great Eastern Eailway. It 
slopes gently towards the river and Couples Eoad ; a portion, about 
1^ acres adjoining the river, is flat. 

The soil for the greater part consists of a good staple at depths 
varying from 12 inches on the higher ground to about 5 feet at the 
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bottom of the slope, where the chalk bed descends abniptly and is 
not found on the flat portion at 18 feet from the surfiace, the depth 
excavated for the ejector chamber. This part of the field haa 
evidently been the original bed of a river of much larger proportions 
than the present one, judging from the nature of the soil, which 
consists of alluvial deposits of loam, sand, gravel, and, at a good 
depth from the surface, of clay. 

This portion of the field is prepared fcMr ^' intermittent down- 
ward filtration," and was trenched 4 feet deep, and the gravelly 
and lighter portions of the soil mixed with the heavier ; it was also 
raised some 2 feet in height by soil from the upper part of the 
field; it is drained from 5^ to 6 feet deep with 4-inch drains, 
5 yards apart, running into a 6-inch main, the outlet of which is 
into the river opposite the eastern extremity of the farm. 

The upper or ^' broad irrigation " portion of the farm is simply 
land-drained with 3-inch pipes 5 yards apart, and from 2^ feet to 
3 feet deep, into a 5-inch main, connected with four dry-bricked 
dead wells, 10 feet deep by 6 feet diametor, which receive the 
effluent ; the last well is provided with an overflow communicating 
with the main drain on the lower level, so that should the wells at 
any time fill, the surplus effluent will pass away by the overflow. 
From experiments tried in a chalk-pit in the upper part of the field, 
I found that from 8000 to 10,000 gallons of sewage were absorbed 
in 24 hours, and in this case the sewage had not previously under-^ 
gone filtration through the soiL 

The sewage is distributed from two tanks, into which it is 
lifted by the compressed air ; the low-level tank is 24 feet 6 inches 
above tiie discharge level of the ejectors, and the high-level 38 feet 
9 inches. 

These tanks are excavated out of the ground and banked up 
with earth; each is provided with two ordinary slide valves at 
different levds, one for liquid outlet and the other for sludge ; they 
will each hold about 20,000 gallons. 12,000 gallons are ejected at 
intervals to these tanks according to the time taken to fiU the 
storage tank at the ejector station. The sludge is allowed to settle, 
and then the liquid is slowly distributed over the land by means of 
ordinary disc vidves. The sludge is run off at a lower level into a 
sludge-pit at interyals of two or three weeks and readily carted 
away by a farmer. 

The compressing plant is at the gasworks, and consists of a 
pair of coupled horizontal high-pressure non-condensing air-com- 
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pressing engines, each with one steam cylinder 6 inches diametei^ 
and one air cyUnder 9 inches diameter, the stroke of each being 
12 inches. The engines are to be worked separately or in con- 
junction ; one air cylinder, therefore, can be disconnected when it 
is desired to compress the air to a higher pressare. 

An air receiver is also provided connected with the air main ; 
this consists of an egg-ended boiler 29 feet long and 4 feet 6 inches 
in diameter. 

The air main is laid from the gasworks to the ejector station 
at the outfall, a distance of 2040 yards ; it consists of 3-inch open- 
socket cast-iron pipes laid in the main road and jointed with yarn 
and lead, two-thirds of the joint being lead. The joints were 
tested up to 40 lbs. to the square inch when laid ; a gauge was 
placed at each end of the main and the air within it compressed 
to 40 lbs. ; the valve next the compressors was then shut off for 
20 minutes, when, if no loss of pressure was apparent, the joints 
were deemed satisfactory. 

Two of Shone's 150 gallon ejectors are fixed in the ejector 
chamber, which is built rectangular in 18-inch brickwork in 
cement, being backed up with concrete and rendered with 
1-inch Portland cement mortar 1 to 1. The chamber is 11 feet 
by 10 feet by 13 feet 6 inches deep, and the ejectors are fixed 
sufficiently deep to drain the old tanks which are now used as 
storage tanks for the night flow, or for any other time when it is 
not deemed expedient to keep the compressors constantly at work. 
At present the sewage is stored until the tank is full (12,000 
gallons) ; by this arrangement the whole of a day's sewage, about 
24,000 gallons, is ejected in two hours to either lift. 

The rising main is 6 inches in diameter and to the first lift is 
400 feet long ; to the higher lift, ,800 feet. It consists of cast-iron 
open-socket pipes, jointed similarly to the air main. 

The plant is capable of raising 180,000 gallons of sewage per 
day of 12 hours, to the 24 feet 6 inch lift, or 144,000 gallons to 
the 38 feet 9 inches lift. 

The dry weather flow of sewage for 24 hours is 24,000 gallons ; 
in wet weather it is nearly double that quantity. 

In actual working, by repeated tests, I have found that with 
7 '35 H.P., 200 gallons of sewage per minute can be raised to the 
higher lift, the air being compressed to 22 lbs. ; with 7*31 H.P., 
250 gallons per minute can be raised to the lower lift with the air 
compressed to 15 lbs. 
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I liaye not been able to ascertain as yet the exact coal consnmp- 
tion per horse-power per hour, as steam is supplied by the same 
boilers for other purposes. 

The entire cost of the works was as follows : — 

£ 8, d. 

Air-eompreasing plant, ejectors, and fitting .. .. 602 19 6 

Ejector chamber and manhole 139 10 

Air main (2040 yards) 388 1 2 

Rising main (270 yards) 76 18 5 

Preparation of land, including draining, trenching,! g-g g „ 

tanks, raising, and road-making / 

Fittings, valves, stop-gates, &c. .. • 41 12 1 

Alterations to old storage tank 20 2 

Purchase of land .. 591 3 1 

Engineering — ^legal expenses -128 12 4 

Incidental and sundry expenses 20 

Total 2334 4 2 



The estimate was 22507. 

As the works have only been working some four months, I am 
unable to give you anything Uke a profit and loss account. I may, 
however, mention that the sewage farm committee have agreed to 
pay the gas department the sum of 30s. per week, for supplying 
st^m, attending to engines, supplying oil, &c., and for rent of 
engine house. 

The whole of the works are carried out without any attempt 
at show or architectural embelUshment, in as simple a manner as 
possible, but are, we consider, sufficient for a small country town 
and for the purpose required. 

Figure 1 gives a sectional view of a Shone Pneumatic Ejector of 
ordinary construction, suitable for raising water, sewage, sludge, or 
pail contents. 

The motive power employed is compressed air, and the action of 
the apparatus is as follows : — 

The sewage gravitates from the sewer through the inlet pipe 
A into the ejector, and gradually rises therein until it reaches the 
under side of the bell D. The air at atmospheric pressure inside 
this bell is then enclosed, and the sewage, continuing to rise outside 
and above the rim of the bell, compresses the inclosed air sufficiently 
to lift the bell, spindle,&c.^ connected therewith, some 1^ inch, which 
opens the compressed air admission valve at E. This movement has 
carried over the slide valve of the automatic gearing (shown in 
detail in Figs. 2 and 3), so as to permit compressed air to act upon 
the main valve V^. The latter is driven over to the position shown 
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by Fig. 2. The compressed air then passes through the ports of 
the main yalye, on to the surface of the sewage in the ejector^ and 
the sewage being prevented from returning into the sewers, by the 
inlet yalye F falling on to its seat, is forced through the deliyery 
valve G, into and along the sewage rising main B or high level 
gravitating sewer, as the case may be. The sewage passes out of 



Fig. 1. 




the ejector, until its level therein reaches the cup C, and still con- 
tinuing to lower, leaves the t^up full until the weight of the liquid 
in the portion of the cup thus exposed and unsupported by the 
surroundmg water, is sufficient to pull down the bell and spindle, &c., 
connected therewith, thus reversing the action of the sUde valve, and 
admitting compressed air to act on the opposite end of the main 
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valve V^ driving it over to the position shown in Fig. 3. This 
first cuts off the supply of compressed air to the ejector, and then 
allows the air within the ejector to exhaust down to atmospheric 
pressure. The outlet valve then falls on to its seat, retaining the 
liquid in the sewage rising main ; the sewage then flows into the 
ejector through the inlet once more, driving the free air before it 
through the air valve as the sewage rises, and so the action goes on 
as long as there is sewage to flow. 

The position of the cup and bell floats is so adjusted that the 
compressed air is not allowed to exhaust until the ejector is emptied 
down to discharge level, nor is it admitted until the ejector is full 
of sewage. 

I ought to state that this scheme is not carried out on the Shone 
system in its entirety ; but that, at present, it is merely appUed to 
lifting sewage at the outfall. In designing the scheme, however, 
I did not overlook the fact that one day the system might, at a small 
additional cost for new ejectors and stations, be extended to the 
main outfall sewer, which has at present a gradient of only 1 in 680, 
and is therefore not self-cleansing. 

Connections to as many new stations as might be required to lay 
the sewer in sections at self-cleansing gradients could be made with 
the existing main, and the compressed air could be supplied by the 
same machinery to lift the sewage from the low to the high level 
sections of the sewer at these several stations, and in this manner 
the gradients could be obtained without coining into contact with 
the subsoil water. To give you an idea of what would be required 
to secure such a gradient, say 1 in 200, in the ordinary way, our 
main sewer (2000 yards in length) at the outfall would be 36 feet 
deep, and nearly 30 feet under water. Another point to which I 
should like to call your attention is this — that with our out&ll 
sewer as at present laid, flushing has to be resorted to, and thereby 
a large quantity of additional water is added to the volume of 
sewage ; this, of itself, as you know, is a very serious matter with 
any sewage-farm. The same thing would also happen with a sewer 
laid in the subsoil water, unless the greatest precautions were taken 
to ensure its being water-tight ; but with ejectors placed as before 
mentioned these dra\s backs would be obviated, and, in the case of 
flushing, the sewage itself would be the flushing agent. The whole 
of our branch sewers are, or could be, laid at self-deansing gradients 
in the ordinary way. I omitted to state earlier in my paper, that 
the air main and the main sewer are laid side by side the greater 
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part of their length, the compreesing station being at the head of 
the sewer. 

I hope the members who are present to-day wHl not go away 
disappointed at viewing works on so small a scale ; indeed, I should 
not have ventured to invite you, had not our esteemed District 
Secretary expressed a strong wish to hold a meeting here ; never* 
theless, I am very pleased indeed to have the honour of your visit* 



DISCUSSION. 

The Pbbsident : In opening this discussion, I have the very 
greatest pleasure in proposing a vote of thanks to Mr. Kemp for 
his paper and lucid explanation of the works we have seen to-day. 
With regard to the last remark of Mr. Kemp in his paper, 
apologising for shov^g works on so small a scale, all I can say 
for members of this Association is, that works of this size are 
extremely valuable to some of us. Of course some of our members 
represent towns of considerable size, but there are other members 
among us who are surveyors of small towns, and any information 
in the way of what small towns have been able to do in dealing 
with sewage is of extreme value. Mr. Kemp has shown to-day 
that he is a very valuable officer of the Board he represents. 
There are one or two points in regard to the paper which I should 
like to discuss. The first question is as to the footways being 
paved with Sta£fordshire bricks. This being an inland town, and 
a long way from Staflfordshire, I should Uke to know the cost. 
Then as regards the metalling of the roads, I conclude they are 
metalled with flints. I should like to ask if there are any bye-laws 
in force in Haverhill with reference to buildings. I must confess 
I was struck, as I walked from the railway station, with the 
appearance of the board schools. We have not had an opportunity 
of going over those schools, but it was evident from the external 
appearance they are equal to anything of the kind we have seen. 
There is one word about which I should like explanation, that is 
the reference to the new police station on " The Pightle." 

Mr. GuBTEEN : That is the name of a street. 

The Pbesipent : Has it any historical association ? 

Mr. OuBTEEN : It means a piece of enclosed land. 

The Pbesident : It is an old Suffolk term. It is an interesting 
word which is quite new to me. Passing on to the sewage disposal 
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works — ^the works we have seen are admirably adapted for the 
purposes for which they are intended, and the land is evidently 
suitable for the purpose of irrigation. Mr. Eemp has told ns what 
the formation of the land is, and how it has been treated. He 
mentions that the land drains have been placed fiye yards apart, 
that seems to me rather close together. I am sorry <^e members 
did not see the effluent water coming from the farm or the filter 
bed. I should like to know whether any analysis has been 
taken of the effluent, and whether it complies with the require- 
ments of the Biyers Pollution Act. The whole of the land is 
about 8^ acres, which with a population of 3684, comes to about 
412 per acre. That is a very reasonable amount. I think yon 
will find in Professor Bobinson's book on Sewage Disposal, that on 
land of a suitable character the sewage of as many as a thousand 
persons per acre can be treated and the land will not get sewage- 
sick. Here the whole of the sewage has been put on 1^ acre, 
growing osiers, fiax, and carrots. That amounts to the sewage of 
2300 persons per acre. We are also told that the water supply 
has to be obtained from wells, and that the supply per head of the 
population is only eight gallons. Taking the water supply of an 
ordinary town at sixteen gallons per head per day of the population, 
that would give the sewage of 1150 persons per acre treated on this 
land. That is rather excessiye, and it will be interesting to watch 
whether that filter is able to deal properly with the sewage of this 
district for any length of time. The sludge, we are told, is carted 
away by a farmer. Mr. Eemp did not tell us whether he pays 
for that advantage, or finds any value in it as a manure. With 
regard to the system generally — the Shone system of ejectors — 
wUch I think has been most wisely adopted for the town, the 
power is obtained from the gasworks, and this is what Mr. Shoae 
obtains from his invention, a transmission of power in the best 
possible manner. Of course pumping works could be erected at 
the outfall, and supposing no works existed where power could be 
obtained, it might be better and cheaper to supply them at the 
works, but in tins case, where ihe power is ready, my own opinion 
is that Haverhill has done wisely in adopting the Shone system. 
With regard to the transmission of power by air, it has always 
been a disputed point as to its efficiency. The loss by the system 
of compressed air in the Mont Cenis tunnel was 3^ per cent by 
friction, and 5^ per cent by escape. I don't know whether it is 
possible at these works to make any experiments of the kind, but 
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if Mr. Eemp could do so, it would be interesting to all of us. 
There is one other point upon which I can congratulate Mr. Eemp 
— ^that is, his estimating^ Bis estimate for these sewage outfall 
works was 2250/., and he carried them out for 23342. 49. 2d, 
We all know what that means. It jneans care in the execution, 
and I congratulate him very highly upon what he has done. 
Again, his scheme was carried out at a cost of nearly lOOOZ. less 
than the other scheme we have heard of, which was not adopted, 
and would not haye answered if adopted, as part of the land was 
at too high a level, and gravitation would not hare carried all the 
sewage there. 

Mr. GoDFBEY : I beg to second the proposition of thanks to 
Mr. Eemp for his paper, and I do so with the more pleasure as on 
my coming into this room, Mr. Eemp was the first gentleman to 
shake me by the hand, and to remind me that we had worked to- 
gether some eleven years ago. He was quite young then, and I 
was pleased to find him here, and to see the good work he has done. 
Having read his paper, and followed your criticism. Sir, I most 
cordially endorse your remark that Haverhill is to be con- 
gratulated on having so excellent an officer. I wish every 
member of the Association could carry out his work so near his 
estimate as Mr. Eemp has done. I am sorry to say I cannot 
always do so. There are very many of us, who come from small 
towns, who have occasion to thank you for coming to a small place 
like Haverhill, and showing us what you have been able to do here 
with the disposal of your sewage. Our object, and our duty in 
most instances, is to spend as little as we can, and spend that little 
as well as we can, as we have not a large rateable value to deal with. 
I should like to ask Mr. Eemp where he gets his iron kerbing from, 
and what it costs. That is a new idea to me, and it seems to be a 
good one. With regard to the carriage of the sewage, a population 
of 412 to an acre seems to be a very reasonable and workable 
proportion. At Eendal they have something like 1300 persons 
per acre on the intermittent downward filtration system. There 
they have to dig their trenches every six months or so. 

Mr. EAomis: I have very much pleasure in supporting the 
observations which have been made with reference to Mr. Eemp's 
paper. I am sure we have all been very pleased, and I must say, 
personally, not having been acquainted with the advance Haverhill 
has made, I am particularly pleased in finding the advance in it 
since I last heard of it at Saffron Walden twenty-five years ago. 
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As to the works connected with the Local Board, they are small, 
but they are efficient. We have had a treat also in seeing some 
works which are not among the smallest of their kind. It has 
been a matter of great interest to me to go oyer those works, and 
I am sure it has been the same to every member of the Association 
who has had the privilege of being here to-day. There is anolher 
point which strikes me as one upon which the Board and their 
officers are to be congratulated — ^that is, the economy all through 
with which their works have been carried out. Their Town 
Hall has cost them nothing, but is a gift to the town by 
Mr. Gurteen ; the Board Schools have cost a larger amount I 
quite agree with the President that they are models of the kind. 
The Infectious Diseases Hospital, with accommodation for ten 
patients, cost 700Z., which is at the rate of 70/. per bed. The 
average of most places is 200Z. or 300Z. a bed. That is very 
economical, and at the same time, being divided into four wards, 
for two diseases, and for both sexes, seems to have been very 
efficiently done. With regard to the gasworks, I think the Board 
have been wise in possessing themselves of these works. The 
consumption has largely increased since the purchase of the 
gasworks, and being continuous, those works must in course of 
time become a very remunerative investment. Then we come to 
the sewage disposal works. I must confess I went down to look at 
the brook where the effluent is supposed to be found and I did not 
see any effluent, and having read tiie paper I suppose it is doubtful 
whether there is any effluent to be found there at all, especially as 
there are such good safety valves in the chalk pits. From the 
paper I gather that from 8000 to 10,000 gallons of sewage are 
absorbed there in twenty-four houra I do not suppose Mr. Kemp has 
been able to find it afterwards ; if it is visible, perhaps he wiU be 
able to tell us where it goes. With regard to sludge, I think Mr. 
Eemp is fortunate in getting ar farmer to clear it away free of cost 
to the Board. Many of us who have had accumulations of sludge, 
have found it a source of inconvenience. It formerly accumulated at 
my own place at Edmonton, near London. We have been obliged 
to take more land, and instead of allowing the sludge to accumulate 
upon the land, we run it upon any portion of the land which is 
fallow, and capable of receiving it : let it lie there, and then plough 
it in, and we see no more of it. By that means we have got rid of 
all the cost of carting the sludge away, and we do not see any 
dirty sludge lying about the place. With regard to the Shone 
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system, I think the system here is a very good one. For less than 
500Z. — the cost for the air main was 338Z. — the power is sent from 
the gasworks to the sewage &rm, and putting that at 5 per cent.ya 
cost of 25Z. a year, you save the expense of a man, which you 
must have had if you had had an engine at the works. I have 
only had one similar district to deal with, and that is Mablethorpe, 
in Lincolnshire, and the cost there was 50Z. a year to get a man to 
look after the pulsometer. That represents lOOOZ. Instead of 
finding 50Z. a year and fuel, you can do the work for 25Z., which 
is A matter of considerable economy in a small diskiet. My yisit 
here has been a very pleasant one, and I congratulate those who 
have come, and the Local Board and Mr. Kemp, for the way in 
which the work has been done. 

Mr. SiLooGK : I wish to say a word or two in support of the 
proposition. I can personally testify to the improvement of 
Haverhill in its general appearance, for I happened to be round 
here seven or eight years ago. The train service is, as some 
gentlemen are aware, rather peculiar, and I had to VTait here two 
or three hours ; so I walked round the town and looked at it, and I 
can endorse the remark of the chairman as to the great improve- 
ment which has since taken place. I should Uke to ask Mr. Eemp 
whether or not he considered the question of putting down 
a gas engine to pump the sewage. It appears to me that a gas 
engine and pumps might have been provided for the 600Z. put 
down as the cost of ejectors. A 7 horse-power is being used to pump 
200 gallons of sewage per minute, when a 2 horse-power gas engine 
would do the work. A gas main would not cost quite as much 
as the air main, and I should like to know whether he went into 
the estimates of putting down a gas engine and ordinary pumps in 
place of Shone's ejectors. It is claimed that the use of ejectors 
does away with a separate establishment. But there were two men 
on the farm to-day, and I presume there is always one there, and 
it does not take much skilled labour to run a gas engine. I can 
quote an instance where a woman has run a gas engine for years, 
and a man has merely to look after it occasionally. Probably you 
would be able to find a man capable of running the gas engine for 
10s. a week more than the wages of the man you have there, and 
as a set-off against this expense, the 12& a week paid to the gas 
company for the use of engine, &c. would be saved. Then, in place 
of the 7 horse-power engine you have now to provide, you would 
have to provide only a 2 horse-power gas engine. There is 
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another thing I should like to ask ; as to whether there has been 
any trace of contamination by sewage of any of the wells in the 
district. I understand here you have no water supply, and that 
the whole of the water is drawn from wells. The sewage works 
are situate at the lower part of the town, and the wells are pro- 
bably all above the level of the sewage works ; still, I should like 
to know whether there is any trace of contamination. 

Mr. Mabks: Like most of the speakers, I wish to thank 
Mr. Eemp for his paper, and for the works we have seen to-day. 
I am a long way from the important place which I represent, but 
I shall go back a wiser, a more enlightened, and a more light- 
hearted man, because I find that even in a place like this there is 
a great deal we can learn. I do not think there is any need for 
the apologetic paragraph in Mr. Kemp's paper ; on the contrary, 
I think we have all been delighted by our visit here. I should 
like to say a word as to some of the advantages of Local Boards 
possessing their own gas and waterworks. At Llandudno the gas 
and waterworks were transferred to the Local Board in 1876, 
and we have spent there 60,000Z. in constructing new gas and 
waterworks, purchase of land, and payments to the old companies. 
We have been able, in 13 years, to relieve consumers and the town 
to the extent of something like 1 0,000Z. When we took over the 
gasworks the old company were charging 6^. 6d. per thousand for 
gas, and we have by gradual reduction, by eflSciency in working, 
and by enterprising eflforts, been able to reduce the price to 4«. 6d., 
with the prospect of reducing it at the next meeting another 3d. 
per thousand feet. These successive reductions in price have gone 
into the pockets of the ratepayers. I am very glad to hear you 
are thinking of obtainitig waterworks, for if you obtain these works 
you will be on the point of perfection. The very fact that you 
have had the gasworks in your possession, has enabled you to 
have steam power at a very low price indeed. Mr. Eemp has 
said he has made no pretensions to architectural embellishment. 
He will pardon me if I differ from him. I was particularly 
struck with the very neat way in which the engine room is fitted 
up. There is a 5-feet dado of glazed tiles, vrith another border 
ot 6 inches very ornamental. Whatever may have been the first 
cost of that work, you will feel the benefit in not having anything 
to harbour dust or dirt. My Board, contrary to the ways of Boards 
in general, have very generously offered to pay my expenses here 
to-day. I do not think that it is a usual thing, but I hope other 
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Local Boards will be induced to do the same. The infoimation 
I have gained here will be of greater yalne to my Board than the 
few pounds my visit wiU cost ; and [addressmg the Chairman 
x>f the Local Board] I give you. Sir, a respectful but broad hint — 
whenever there are any district or annual meetings of this Associa- 
tion, send your Surveyor to those meetings with a good round sum 
in his pockets, and tell him to bring back all the information 
he can. 

Mr. BuoKHAM : Of course you are aware that all engineers, in 
arranging schemes of drainage, do as fiEtr as they can endeavour to 
get their sewers all to gravitate to one point of outlet. It seems 
to me this Shone system comes in and takes an intermediate posi- 
tion, and helps engineers to carry out drainage works where they 
have to resort to pumping. And in this way : in Haverhill, you 
have a duplicate ejector that is almost like a pump ; where the 
nature of tiie ground is such that it is difficult to get an outfall by 
gravitation without considerable expense, Shone's ejectors come in 
and raise the sewage eight or ten feet at a time, so that by a series 
of small lifts these Shone's ejectors enable the sewage of a tidal 
town to be discharged at high water. For instance, if you were 
to construct your sewers to be self-cleansing, you might be landed 
under low water. It appears to me this invention is a very 
valuable one ; by making the lifts at various points, worked by 
power at a considerable distance off, the expense of deep sewerage 
in the drainage of a town is avoided. In reference to this, it 
may be in the memory of many members that, some time in 1888^ 
there was an article in Iron on the proposed drainage of Margate, 
suggesting that, before the Corporation of that town decided upon 
any plan, Shone's system should have their careful consideration. 
Mr. Baldwin Latham was concerned for the Corporation^ and 
he condemned it as being a very bad application, and a very 
expensive way of raising sewage. Mr. Latham advocated, as 
against Shone's qrstem, pumping by water ; or the hydraulic 
against the pneumatic system. I am bound to say, in my 
judgment, the application of air for raising sewage is in every 
way better than water. I believe that water is something like 
200 times heavier than air, and if I am right in saying the Motion 
of any element is in proportion to its density, air, where it is worked 
at a moderate pressure, must be better than water. The only 
thing I don't seem to find out with regard to Shone's process, ot 
the hydraulic process of pumping, is the cost. We are not helped 
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much in the consideration of this matter of cost by any information 
given in the paper. ^ I think there is a place near London — Friem 
Bamet — ^where the hydraulic process is applied, and even there I 
haye not been able to find the cost of working. There is one thing 
with regard to the application here. According to Mr. Kemp's 
figures of the cost of the works here, it seems to me that supposing 
Shone's process had to be applied to a town of a population of 
25,000, the cost to the town would be 26,744Z., half this sum 
being for the Shone plant, and the other half for laying the sewers 
proper. Well, sir, if the sewers of a town of 25,000 inhabitants 
can be laid at a cost of a Uttle over IZ. a head, I think that is a 
very reasonable amount far sewerage works. In conclusion, Mr. 
Buckham announced letters of regret from the Borough Engineers 
of Norwich, Yarmouth, and Bury St. Edmunds, and Dr EUiston, 
medical officer of Ipswich. 

Dr. Abmistbad : I should like to say a few words with regard to 
the effluent. I am sorry you did not see it. I have seen it aa 
clear as the water in that decanter. Any one who remembers the 
river before this system was carried out, will know that in the 
summer months the only river was the foul effluent from the old 
sewage works. I thiuk any one going to the river now, would find 
it difficult to detect any difierence in the river above and the river 
below the outfidl, and I am sure he could not find any difierence 
as to colour. We have not had any analysis made of the effluent, but 
I beUeve it comes up to the standard required. With regard to 
Shone's system, any one who wants to see it at work should go to 
Warrington, where they will be able to see it in perfection. As 
regards the pollution of the wells, I cannot say anything in favour 
of the wells of Haverhill. They were polluted long before the 
sewage works were made ; but I can say they have received no 
pollution from the sewage works. We hope to have waterworks 
soon, and as we shall have those works considerably above the town, 
there will be no possibility of sewage flowing upwards to our well. 

Mr. Mann ; Before my appointment as surveyor, the town I 
represent had been sewered at a cost of thousands of pounds, the 
repayments being spread over a period of thirty years, and in 
addition we pay about 2400Z. per annum for the privilege of 
discharging our sewage into the system of an adjoining authority. 
I can say Haverhill stands in a very advantageous position as to 
cost of sewerage works, compared with the town I represent. 
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The Yote of thanks to Mr. Kemp for his paper having been 
adopted by acclamation, 

Mr. Kemp, in reply, said : In the first place I will reply to the 
questions put by the President of the Association. With respect to 
sewage sludge, we get no pay for it ; we are very glad to get rid of 
it. We have had no analysis taken of the effluent yet, and the 
reason it was not seen to-day was, that the sewage from the tanks 
had not begun to flow on to the beds. We allow it to remain in 
the tanks for the sludge to settle, and then let it flow off gradually. 
With regard to the brick pavement, it cost us 4t8. 6(2. per square 
yard, and the kerbing cost 3«., and with a granite set channelling, 
another 2«. 6d. per yard. With regard to the metalling of the 
roads, we use Mount Sorrel granite, and I believe it is the intention 
of the Board to use granite on all the roads when they have reached 
the proper level. The cost of granite here is Us. per ton. With 
regard to bye-laws, I may say the bye-laws in force are the Model 
Bye-laws of the Local Government Board. 

A member asked the depth of the kerb. 

Mr. Eemp: Ten inches. It is supplied from Wellingborough, 
by Messrs. Williamson & Co. As regards experiments as to the 
Motion of air in the air mains, we have had no opportunity of 
doing it yet, but I intend to learn as much as possible of it, and 
I shall be glad to report the results to a future meeting of the 
Association. As to the contamination of wells by the sewage, there 
is no /ear of it, as the flow of water is in a different direction. 
Replying to Mr. Silcock, I may say we did consider the question of 
a gas engine, but at the price of gas here it would have cost us 25^. 
or 30s. a week. With regard to pumps, I do not think you would 
get any pumps to lift what we lift with the ejector. I do not think 
a little outlay is lost in keeping works clean. 

The members inspected the extensive clothing manufactories of 
Messrs, Ghirteen, These works, which employ about 3000 persons, 
are admirably adapted for the purposes of the trade, and the 
convenience and comfort of the workpeople are carefully studied by 
the fi/rm. The seuxige works and gasworks were also inspected 
with interest, the authorities having carried out works of the most 
complete kind for the requirements of the town, at a comparatively 
small cost. In the afternoon the members of the Association were 
entertained to luncheon by Mr. Gurteen, Jun., at the Town Hall. 
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DISTRICT MEETING AT BURNLEY. 

May 3l8t, 1890. 

Hdd at the Town HaU, Burnley. 

H. P. BouLNOiB, PsBSiDBirr, in the Chair. 

-44- 

The members assembled in the Council Chamber in the Town 
Hall, where they were reoeived and warmly welcomed by the 
Mayor of Burnley (Thomas Thomber, Esq., J.P.), who gave a 
brief sketch of the works of interest to be visited. 

The President, on behalf of the Association, thanked the Mayor 
for his welcome, and, in alluding to the value and importance of 
the Association, pointed out the desirability of Corporations paying 
the expenses of their surveyors in attending the meetings. 

Mr. S. S. Piatt, of Bochdale, was unanimously re-elected 
Honorary Secretary for the Lancashire and Cheshire District. 



SEWAGE DISPOSAL AND OTHER WO|lKS AT 
BURNLEY. 

By F. S. button, Assoc. M. Inst. C.E., Bobough 

SUBVBYOB, BUBNLEY. 

The last district meeting at Burnley was held on the 25th April, 
1885, when it was stated, in a paper " On the various works in con* 
nection with the Borough of Burnley," by Mr. Stafford, Assoc. 
M. List. C.E., the then Borough Surveyor,* that the population 
was 68,500. 

Burnley, like all large Lancashire towns, is a striking example 
of the progress of the country during the present century. 

* See < Proceedings Assoc. M. & S. E. & S./ vol. xi. p. 135. 
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in 1851 was 20,828 
1861 28,700 
1871 40,858 
1881 58,882 
1889 about 83,000 

and at the present time it is estimated at 93,000. 

In 1871 an extension of the borough boundary was obtained, 
the area being thereby increased from 1131 acres to 1731 acres, 
and a farther extension was obtained last year ; the area now being 
4015 acres. Under the Local Government Act of 1888, Burnley 
became a county borough on April 1st, 1889. The outcome of 
this extraordinary growth is — large and important municipal works, 
and herewith are appended descriptions of those which it is pro- 
posed the members of the Association shall visit. 

Town Hall and Pdblio Baths. 

This structure includes the municipal buildings proper, the 
Magisterial and Police department, and the public baths. The 
foundation stone for the Town Hall was laid by Mr. Alderman 
Baron, the then Mayor, on the 24th October, 1885 ; and the foun- 
dation stone for baths was laid by Mr. Alderman Keighley, Chair- 
man of the Health Committee on the same day. The baths were 
opened to the pubUc on July 7th, 1887, and are greatly 
appreciated. The Town Hall was opened on October 27th, 1888. 
The principal or front elevation faces Manchester Road, and is 
three stories high above the level of the street. The length of 
the frontage is 115 feet by an average depth of about 130 feet, 
the general elevation being about 60 feet in height. 

The building, which is Italian Classic in style, is surmounted by 
a clock tower rising to a height of 90 feet above the ground level. 
The original design for the Town Hall showed a clock tower 
having a total height of 125 feet, but when the works were let, it 
was not considered advisable to build it, and consequently no 
provision was made in the shape of foundations. Some con- 
siderable time after the commencement of the works, however, it 
was decided to erect a clock tower, and had the foundations been 
sufficient no doubt the original design would have been carried out ; 
but the architect, not feeling justified in adding this additional 
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weight to the structtire without proper provision, the tower was 
curtailed to its present proportions. The whole of the stone in the 
&ont and returns is cleansed ashlar from the Oakworth Quarries, 
Yorkshire, and all the remaining elevations, including those of the 
baths, are in Yorkshire parpoints. The building contains a 
handsome council chamber and a suite of apartments for the 
Mayor, with cormnittee rooms, offices for Town Clerk, Borough 
Surveyor, Borough Accountant, School Board, Sanitary Inspector, 
Magistrates' Clerk, and Chief Constable and Police department, two 
Police Courts, cells, kitchens, and mortuary. 

The baths &ce Bath Street, and have a frontage of 147 feet by 
an average depth of 70 feet. The building contains two plunge 
baths, 72 feet by' 37 feet and 62 feet by 30 feet respectively, 
twenty-six slipper baths, six vapour baths, manager's apartments, 
boiler-room, coke store, steam laundry, drying room, &c. 

The total cost of the block of buildings, including furnishing, 
was a little over 50,000Z. The architects were Messrs. Holtom and 
Fox, of Dewsbury. 

BiVER Pitching. 

There are two streams (the Calder and the Brun), which flow 
through Burnley. Both these streams rise in the Pennine Bange 
on the Yorkshire border, about four miles east of Burnley, and 
unite about 500 yards to the north-west of the Town Hall, passing 
along under the name of the Calder to the Bibble. The beds of 
both these streams average 30 feet in width, and are pitched or 
paved for nearly the full length of their course through the built- 
up portion of the town. This work was commenced in June 
1873, and has been carried on at intervals since that time. The 
thickness of the pitching used is 12 inches ; it is laid in courses, 
the joints being well racked up with shingle, and afterwards grouted 
with cement. In the middle of the stream is formed an invert 
6 feet wide and 1 foot 6 inches deep for the dry weather flow. 
The pitching on each side of the channel is strengthened by means 
of cross timbers 18 inches by 9 inches, laid from the river walls to 
the side of the invert, and which are bolted down to 9-inch by 
6-inch iron-shod piles 6 feet in length. These cross timbers are 
of pitch pine, and are laid at regular distances of 25 feet, and cost 
558. per set fixed complete. The average cost of paving the river 
bed is about 12s. per square yard exclusive of cost of cross timbers. 
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Danbshottsb Stobeyabd. 

This yard, which is now nearly completed, covers an area of 
2J^ acres. It is conveniently situated, having the Leeds and 
Liverpool Canal on one side and the Lancashire and Yorkshire 
Bailway on the other, with which latter it has communication by 
sidings. The yard contains storekeeper's house, offices, store- 
rooms, stables, workshops, engine and boiler-house, wharves, &c., 
and when completed is expected to cost about 9000Z., exclusive of 
land, which is held under a perpetual ground rent. 

The works yet to be completed are, masons' sheds and cart sheds, 
and the east boundary walk. A new steel boiler, 30 feet by 7 feet 
6 inches, is being made for supplying steam to a 12 horse-power 
engine which will shortly be fixed to drive a 15-inch by 10-inch 
stone-breaker, and mortar, mill, &c. A steam pillar crane with a 
35-foot radius, to lift three tons, will also be erected, to unload 
materials from the canal. 

Sbwaob Disposal Works (Past). 

In 1871 the main outfall and main intercepting sewers were 
begun in earnest, and their construction occupied several years. 
Up to 1876 the question of sewage disposal occupied attention, 
and Mr. W. B. Bryan, M. Inst. C.E., the then Borough Surveyor, 
reported upon the subject, the outcome of which report was the 
design and construction of the Duckpits Sewage Works arranged 
to suit the application of Oeneral Scott's process of sewage 
purification and utilisation. 

An agreement was entered into in 1878 with Scott's Sewage 
Company, Limited, wherein the company undertook to treat the 
sewage for a period of twelve years, receiving the sum of 1050Z. 
for the first year (6d. per head on a population of 42,000), the 
said sum of 1050Z. to be increased annually by 20Z. 

In 1886, however, the Corporation having received so many 
complaints, met the representatives of the company, and agreed with 
them to cancel the unexpired portion of the term of the agreement. 
The company's plant was valued by Mr. Stafford, Assoc. M. Inst. 
O.E., then Borough Surveyor, at 1055Z. The Corporation paid 
over this sum to the company, and forthwith entered into 
possession of the works. The Corporation, therefore, have only 
had sole control of the Duckpits Sewage Works since the latter 
part of 1886. 

J 2 
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The following is a description of the works, prepared by Mr. 
Bryan in 1878 : — *' The site of the works was fixed by R Townley 
Parker, Esq. (owner of the site and lands adjoining), and is most 
suitable for the purpose. The area of the ground is about 5^ acres, 
and the locality is termed the ' Duckpits.' The position of the 
works is about 1^ miles north of the centre of Burnley, and a short 
distance south of Pendle Bridge. The Corporation has to pay a 
perpetual ground rent of 201. per acre per annum for the land. 
The sewage, as it flows from the town to the works, is conducted 
across the Pendle Water by two iron tubes placed beneath the foot- 
way of a lattice girder bridge of 70 feet span. Corrosion of these 
tubes is prevented by keeping them always folly charged with 
sewage, thus leaying no part; alternately exposed to air and water. 
Upon arriving at the works the sewage enters two catch-pits, at 
the outlet from which are fixed gratings, the spaces in which are 
f-inch apart In the catch-pits the sand subsides, and is scooped 
out from time to time, while the gratings form a rough strainer and 
intercept filth of various kinds, which often consists largely of dirty 
cotton waste. Upon leaving the gratings the sewage receives a 
stream of milk of lime, which is pumped to this point from the 
mixing mill in the main buildings in the centre of the works. 
This part of the process requires careful supervision, both as to 
the treatment of the sewage and the quality of the cement. A 
measured quantity of carefully slaked lime is fed into the wash 
mill during every hour. This machine is an iron tank in which 
edge runners revolve. Beside it are fixed two pumps, one of which 
continually throws a stream of water into the mill, while the other 
forces the milk of lime, after passing through a fine gauze strainer, 
to the place where it enters the stream of sewage. The quantity 
of lime used at any particular time has to be proportioned both to 
the volume of sewage at that time and also to its quality, for it 
must be remembered that at some periods of the day, and on psdrticular 
days of the week, the volume of the sewage will be much larger and 
its quality much fouler than at other times. An excess of lime 
above that required to combine with the suspended matter in the 
sewage has to be carefully guarded against. After passing the strain- 
ing tanks, the sewage flows through a channel about 110 feet long. 
In this channel are fixed a number of inclined iron plates, which 
cause the sewage and milk of lime to be thoroughly mixed by 
gentle agitation. The inlets to the large precipitating tanks are 
about 2 feet 6 inches below the water level, and are 12 in number. 
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By the time the sewage arives here, the lime has become thoroughly 
incorporated with it^ and a curdling flocculent precipitate has formed. 
The tanks are constmcted in two sets, each being an exact duplicate 
of the other. The first tak is 100 feet by 40, subdivided by an 
wall across the centre, for the purpose of retaining the bulk of the 
sludge in the first compartment. A channel and large sluice 
separate the second tank, which is also 100 feet by 40, from the 
first set ; the total outside dimensions of coping being about 215 
feet by 85. The whole of the walls dividing the various tanks are 
built in cement, the longitudinal wall having a heavy coping, the 
stones of which are cramped together. The outer walls are built 
in lias lime, and are backed up with concrete. The whole of the 
bottoms are of concrete, and in the first tanks the floors are brick 
on edge laid in cement on the top of the concrete. During the 
passage \of the limed sewage through the tanks the precipitate sub- 
sides, the effluent water flowing away clear and inodorous to the 
gauge basin, and from thence into the river. The amount of sewage 
can be ascertained by actual measurement, by admitting the water 
into the tank forming the gauge and noting the exact time of over- 
flow. The precipitate which falls to the bottom of the tanks very 
much resembles that swept from a macadamised road in wet 
weather. This sludge is removed from time to time by a direct 
acting steam pump, and delivered into the filter becks, where it 
parts with a great deal of its water. When taken from the pre- 
cipitating tanks it contains 90 per cent, of moisture. The sludge 
in the precipitating tanks has to be carefully sampled from day 
to day, and if too much or too little lime be present from 
the cement point of view, the sludge has to be treated accord- 
ingly. Aft^ leaving the filter becks, in which it remains from 
ten to fourteen days, the semi-dry sludge is spread on a drying 
floor heated by furnaces, and cut with a rake into rough squares 
to feusilitate the stacking in the kilns and to allow the steam to 
escape. After remaining on the floor for from 36 to 48 hours it 
is sufficiently dry for removal to the kilns. In these it is stacked 
with layers of coke, very much less coke being required than in 
burning Portland cement from the ordinary materials, as the sludge 
contains a large percentage of combustible matter. The kilns are 
of the ordinary kind used for burning Portland cement, and the 
burning is conducted in the same manner ; but the products of 
combustion, instead of passing directly into the air, are conducted 
by flues into a tall clumney, first passing through a fire which 
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effectually destroys the noxious vapours given off from the burning 
of organic matter. The resulting clinker, which has somewhat the 
appearance of engine clinker, is broken up and thrown into a per- 
forated pan with large rollers running thereon, and as the material 
leaves the pan, an elevator carries it into a mill which grinds it 
very fine ; it is then cooled on a floor to be ready for packing in 
casks or bags. Excellent hydraulic lime, quick setting, or Port- 
land cement is produced. The Portland cement has been tested, 
and has withstood a high tensile strain. The effluent water, 
although not chemically pure, is good and quite clean enough to be 
admitted into the stream. The brightness of the effluent will be 
improved by filtration through gas coke, as is done at the Bradford 
Sewage Works. The drying space, cement stores, liming room, 
becks, and other works necessary for the Company's process have 
proved to be inadequate, although constructed larger than requested 
by Scott & Co., when the works were being designed. The sewage 
tanks are sufficient for the sewage of the borough, and have been 
laid out in such a manner as to allow of extension as the town 
grows without pulling back any work previously executed. No 
blame can therefore be attached to the Committee or their Engineer 
on account of the inadequacy of the works, so fetr as the cement 
process is concerned, as all the experience was with the Company. 
The amount of money expended by the Corporation at the Duck- 
pits for boundary wall, manager's house, bridge, sewers, tanks, 
sluices, gauge basin, the laying out of land, portion of the buildings, 
the steam engine, main shafting, sludge pimip and suction and 
delivery pipes, double-acting pump, donkey pump, boiler, and wells, 
is about 8900Z.'' 

Sewage Disposal Works (Present). 

Upon the Corporation taking possession of the works in 1886, 
they discontinued the cement manufacture, but continued the arti- 
ficial drying of the sludge over flues, but the nuisance arising from 
this process was so great, and the process itself so costly that, after 
visiting several towns, the treatment of sludge by filter pressing 
was determined upon, and a contract was entered into with Messrs. 
Johnson & Co., of Stratford, E., for the erection of four 30-chamber 
clothless presses. A portion of the existing buildings, used as an 
office and store rooms, was altered into a pressing room, and a sludge 
tank with a capacity of 200 tons erected. The necessary alterations 



Digitized by 



Google 



8BWAGE BIBPOfiULIi ANP OTHBB WOBKS AT BUBNIiBY. 119 

to the slndge mains, pump, and engme were made, and two clothless 
presses with forcing macbinery erected. A trial was made on 
March 22nd last year, but it was found, on applying the slndge to 
the filter presses under a pressure of 80 Iba per square inch, that 
they did not do their work satisfactorily, and consequently, in 
accordance with a protective clause in the contract with Messra 
Johnson & Co., they were required to remove the clothless presses 
and to erect in their places two presses with cloths. This was done, 
and a trial was made with one press on June 24th in the presence 
of the Sewage Sub-Committee with very satis&ctory results, which 
have been maintained. In addition to the work in connection with 
the sludge presses, extensive alterations have been made to the 
settling tanks and inlet channel; the two large tanks have been 
divided into four, so that there are now eight tanks of nearly 
equal size, and by an arrangement of sluices any one of these tanks 
can be emptied while the remaining seven are working. Before 
these alterations were made half the total tank space was in disuse 
while a tank was being cleaned out. The outlets from the sumps 
to the river have all been closed permanently, so that it is now 
necessary to pump the top water and sludge from any tank to be 
cleaned, the former being discharged into the inlet channel to the 
settling tanks, and the latter into the sludge tank. The only out- 
lets to the river now are the two effluent outfalls, both of which 
will be abandoned when the land at Wood End — referred to here- 
after — is laid out for filtration. The reason for blocking up the 
outlets from the sumps was that frequent complaints were made by 
property owners and their tenants lower down the stream that the 
manager of the works not only allowed the top water to flow into 
the river but also the whole of the deposited sludge in times of flood. 
It is now utterly impossible to do this. Improved screens have 
been erected for removing the coarser matters from the sewage 
before deUvery to the settling tanks. The sludge tank is provided 
with an adjustable skimmer for the removal of the top water from 
the sur£a<^ of the sludge. It is found that when the tank has been 
filled with sludge from the settling tanks and allowed to remain for 
twenty-four hours, about 12 inches in depth of water rises to the 
top of the sludge ; this water is skimmed off and passes again through 
the settling tanks. It will be understood that, owing to the skim- 
ming arrangements, the bulk of sludge for treatment in the presses 
is very considerably reduced. The presses, which are three in 
number (the third having been erected on September 14th, 1889), 
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contain forty chambers each, which torn out forty cakes of pressed 
sludge per press, the cakes being 36 inches square and 1^ inches 
thick, weighing 27 cwt. per press. The time occupied in reducing 
the wet sludge, which contains 90 per cent, of moisture, to cake 
containing about 50 per cent, of moisture, or say 6 tons 15 cwi of 
wet sludge to 1 ton 7 cwt. of cake, is about an hour per pressing, 
and 15 pressings per day can easily be obtained from the three 
presses. The quantity of lime mixed with the sludge before press- 
ing is about 150 lbs. per press. This lime is added to the sludge 
in the settling tanks before pumping to the sludge tank, so that 
a thorough incorporation of the lime with the sludge is obtained 
during the process of pumping. The liming arrangement erected 
by the patentee is now abandoned, as it is found that by the present 
liming arrangement the lime is more thoroughly mixed with the 
sludge, the result being better cakes at less cost. 

The cost of pressing the sludge at the present time is about 
28, Id. per ton of cake, or 5d. per ton of wet sludge ; this cost is 
made up as follows : — Labour, 9d. ; lime, 8d. ; cloths, 5d. ; coal, 
oil, repairs, &c., 3d. Comparing the cost of dealing \nth the 
sludge by the present process with that of the old process, it will 
be seen that everything is in favour of the present method. At 
the present time about 400 tons of sludge, containing 90 per cent. 
of moisture, are removed from the settling tanks weekly, and this 
quantity is easily reduced to 80 tons of cake by the three presses 
at a cost of 81. Qs. 8d. ; by the old process, and with the limited 
space, only about 275 tons of sludge could be dealt with. This 
method cost 1^. per ton for the wet sludge, or 13Z. 15^. for the 
275 tons, the remainder having to be deposited in the earthen 
becks until fit for carting away. Further, by the process of 
pressing there is no nuisance whatever arising from tibe works, 
which could not be said when the old process was in operation. 

Since the commencement of filter pressing at these works on 
June 24th, 1889, and to the week ending May 24th, 1890, 
2249 pressings have been made, representing 15,180 tons 15 cwt. 
of wet sludge, or 3036 tons 3 cwt. of cake ; giving a weekly 
average of 316 tons 5 cwt. of wet sludge, or 63 tons 5 cwt. of 
cake. The cake is given away to feumers for fetching. Owing 
to the wet weather this season, a stock has accumulated. The 
average daily dry-weather flow of sewage is 1,600,000 gallons, 
and <£e^qnantity of lime added is about 8 grains per gallon. 
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Sewage Disposal Works (Proposed). 

The position of the liming mill being a source of mnch trouble 
and inconyenience, it is intended to remove this machinery and put 
it down near the screening pits, together with a small horizontal 
engine, which will drive the liming machinery and also work the 
screens. It is also intended to raise the roof of the press-room 
and to fix thereon a water tank. 

Owing to the unsatis&ctory state of the effluent, it has been 
decided to treat it by filtration through land before discharging 
into the river, and for the purpose a site at Wood End, on the 
banks of the river Calder, half-a-mile below Duckpits, has been 
acquired. The site contains about 63} acres (including river 
area), of which 61 acres have been purchased from T. T. Townley 
Parker, Esq., at 187Z. lOs. per acre, 2 acres from Lady Alexander 
Gordon-Lennox at 160Z. per acre, and half an acre from Sir 
TJghtred J. Kay-Shuttleworth at 160Z. per acra The statutory 
notices for utilisation of this land (which is outside the borough), 
for filtration of the effluent from the settling tanks at Duckpits 
have been given, and detailed plans and estimates have been 
prepared with a view to obtaining the sanction of the Local 
Government Board to borrow the money required to carry out 
the work 

It is proposed to block up the present effluent outfalls into the 
Pendle Water from the precipitation tanks at Duckpits, and to 
convey the clarified sewage from the tanks to the farm in a concrete 
and brick conduit, about half a mile in length, 3 feet diameter or 
of equal sectional area, with a fall of 1 in 878. This conduit will 
be carried in as direct a line to its point of discharge as is 
compatible with economy as to excavation, &c., and at the same 
time high enough to command the whole of the acquired land, 
and, if it is found necessary, the long narrow strip of land (about 
26 acres in area) between the proposed Hne of conduit and the 
Pendle Water. The existing footpath, from the footbridge over 
Pendle Water at Duckpits towards Wood End, will be abandoned, 
and a new footpath from the north-west comer of the boundary of 
the Duckpits Works to Higher Duckpits Farm constructed in Ueu 
thereofl The existing occupation road from Higher Duckpits 
Farm to Wood End will also be diverted, and an 18-ft. road will 
be constructed in its place, following the line of the proposed 



Digitized by 



Google 



122 SEWAGE DISPOSAL AND OTHER WORKS AT BXTRNLET. 

effluent conduit to the entrance to the sewage &xm, and then 
running alongside the proposed boundary wall to Wood End. 
This will be a great improvement on the existing road. It \nll 
have an even gradient corresponding to that of the conduit towards 
the farm and will be fenced in on either side. At the entrance 
will be a cottage for a farm manager, and a weighing machine and 
office. Along the easterly boundary of the &rm a brick wall 
7 feet 6 inches high is provided for. 

Owing to the natural formation of the land (which has a fall 
of something like 30 feet from the highest to the lowest point), a 
very large quantity of excavation and filling will have to be done 
to bring the several plots level, and consequently a very con- 
siderable area of land will be taken up by banks and slopes. The 
nett available area for sewage filtration will be only 45 acres, 
the remainder being occupied by roads, banks, rivers, and waste — 
that is, the island and the narrow strips of inaccessible land 
bordering the rivers. 

The clarified sewage from Duckpits will be discharged into a 
large distributing chamber at the entrance to the works. This 
chamber will be provided with three outlets, each conmianding 
about one-third of the land. These outlets will be provided with 
penstocks, so that the whole of the clarified sewage can be sent on 
to any one of the three divisions of the &rm, or it can be divided 
between any two or among all three of them. The distributing 
conduits are 24-inch pipes laid at such height' as to efficiently 
serve the filtration areas. These conduits will be provided with 
distributing chambers with an outlet to each bed. The outlets 
are 18-inch pipes and will be fitted at their ends with a spreader 
of simple construction,, the object of which is to prevent the 
continued flow of water washing up the ground, undermining the 
banks, or getting into the drains without its having first passed 
through a sufficient depth of soil The distributing chambers 
will be fitted with oak sluices, to regulate the flow of the clarified 



The subsoil is suitable for filtration purposes, being of a loamy 
nature ; it will be drained an average depth of 6 feet, and the drains 
are shown to be 22 yards apart. 6-inch and 9-inch pipes only 
are used for draining the filtration areas ; the intercepting drains, 
however, vary in size according to their required discharging 
capacity. Manholes and lampholes will be provided in suitoble 
positions, for ventilation and inspection purposes, and where the 
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gradients are flat, flushing arrangements will be introduced. There 
will be four effluent outfalls into the river Calder. 

The estimated cost of these works, including cost of land, is 
about 27,0002. The plans of the proposed works are exhibited 
for the inspection of members. 

The Duckpits and Wood End Works will provide for the 
disposal of the sewage from 2800 acres of the borough only ; that 
from the remaining 1215 acres, which is in the Gannow watershed, 
haying to be provided for elsewhere. The population of the 
Duckpits watershed is 80,000, that of the Gannow watershed 
13,000. The sewage from a portion of the latter is treated by 
means of lime in a set of small tanks at Gtmnow in the western 
part of the borough. In consequence of the recent extension 
of the borough boundary, and the inclusion thereby of an area 
the mean level of which is below that of the present works, it 
is found necessary to dispense with the existing small works and 
to take the sewage further down the valley. A site has been fixed 
upon, and a provisional order for compulsory purchase obtained, 
and the drawings for the scheme are now in hand. The site 
of the proposed works is 3^ miles west of the existing Gannow 
Works, and 4j^ miles west of the middle of the town. 



New Parks. 

A plot of land containing 28 acres has been presented to 
the town by Sir John Hardy Thursby, Bart., upon which the 
Corporation intend to expend 12,000Z. in laying out the same for 
a public park. Competitive designs have been sent in, but no 
selection has yet been made. These designs are exhibited for 
inspection. The boundary walls, lodge, entrance gates, &c., will 
be carried out by the Corporation from designs which are now 
being prepared. In addition to this park, which is on the eastern 
side of the town, another, which is to be 20 acres in extent and 
situate on the western side of the town, will be laid out and 
completed by the trustees under the will of the late Alderman 
Scott, and presented to the town. 
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Maim Boads. 

Before closing this paper, it will perhaps be interesting to 
members to learn that the Corporation of Bomley have recently 
been snccessful in two actions against the Lancashire County 
Council for the recovery of amounts for the maintenance of the 
main roads (which were 5 miles 6 farlongs 182 yards in length) 
in the borough, for the years ended March 25th, 1888, and March 
25th, 1889. The first action was heard at the Manchester 
Assizes on December 5th, 1889, before Mr. Justice Grantham, 
and was for the balance of the account for the year ending March 
25th, 1888. The amount of the account was 35842., half of 
which was claimed from the County Council by the Corporation. 
The County Council paid 71 IZ. and refused to pay the balance ; 
consequently, action was taken to recover the amount The 
County Council refused to supply the Corporation with particulars 
of their objections to the claim, but were ordered by the judge 
to supply the same, when it was found that among other items 
disallowed was the cost of repairing the footpaths, and that 20Z. 
per mile only was allowed for scavenging against about lOOZ. 
claimed by the Corporation. The work done on footpaths included 
the substitution of flagging for asphalte and ashes. Acting under 
the advice of counsel, the claim of the Corporation was amended, 
and only the cost of replacing flags and other materials with 
similar flags and materials was appUed for, and evidence tendered 
to show that 80Z. per mile for scavenging was reasonable. Judg- 
ment was given for 307Z. (which included 40Z. per mile for 
scavenging) and costs. 

The second action was decided at the Manchester Assizes on 
March 11th, 1890, before Mr. Justice Charles. The amount of 
the account was 4360Z., half of which was claimed by the Corpora- 
tion. (This account was rendered before the first action was 
decided.) The County Council disallowed all claims for main- 
tenance of footpaths, scavenging over 30Z. per mile, and generally 
clipped the account on the ground that it was excessive^ and paid 
into court 1188Z.y which they held to be sufficient for the main- 
tenance of the main roads. As several claims were made for 
substitution of flagging for asphalte, and paving for macadam, the 
claim of the Corporation was reduced to 1788Z., and the County 
Council agreed to a verdict for this amount with costs. 
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As many, if not most, snrveyors have been tinder the impression, 
and have accepted the dictum of the County Council, that main- 
tenance of footpaths was not chargeable to the County authorities, 
the decisions of the judges in favour of the Corporation of Burnley 
will now furnish authority for future claims for maintenance of 
footpaths. A case on similar lines to the Burnley cases (War- 
minster Local Board v. Wiltshire County Council) was decided 
by Justices Charles and Grantham in the Queen's Bench Division, 
on the 15th instant, in favour of the local authority. 
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BURNLEY WATERWORKS— CANT CLOUGH 
RESERVOIR. 

(1) Dksoeiption by H. BOPE, Esq., Engineee. 

The Cant Clongh Reservoir has a natural gathering-ground of 
about 910 acres, and by means of the Dog Clough Catchwater an 
additional gather of 110 acres is obtained, making a total of 1020 

acres. 

The available ramfall is estimated to be 25 inches per annum, 
and to. yield 1,581,000 gallons per day, giving to the stream as 
compensation water a continuous flow of about 500,000 gallons per 
twenty-four hours, and leaving for the supply of the town about 
1,000,000 gallons per day. 

The reservoir has been calculated to contain 264 million gallons. 
It is formed by an embankment across the valley, with an extreme 
height of 84 feet in the centre, and a length of about 416 yards, 
the top water level being 924 feet above Ordnance datum. The 
area of the reservoir at this level is about 38 acres. 

Owing to the character of the strata met with in sinking the 
puddle trench, it was found necessary to excavate it to a much 
greater depth than originally contemplated. The sides and ends 
of the trench in certain places are protected by means of brick 

waUs. 

The embankment, when finished, will contain some 380,000 
cubic yards of earth, shingling, pitching, &c. The width at top 
bank level is 40 feet, the inner bank having a slope of 3 to 1 for a 
depth of 40 feet below the level of the water, terminating with a 
benching 30 feet wide with a slope of 2 to 1. The outer bank has 
a slope of 2i to 1 for a depth of 60 feet, with a benching 40 feet 
wide continued with a slope of 2 to 1. 

A horseshoe-shaped outlet tunnel, 7 feet diameter, has been 
driven into the hill round the end of the embankment, through 
which the main to the town has been carried. The supply to the 
town arid the flow of compensation water will be regulated by 
valves to be fixed in the valve shaft, and decanting pipes will also 
be provided to enable the supply to the town to be drawn oflF at 
difierent levels when desired. 
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The Dog Glough Gatchwater is a covered condnit 3 feet 6 inches 
diameter, horseshoe-shaped, about 500 yards in length, with a 
gradient of 1 in 917. 

(2) Dbsoeiption by WILLIAM WILLIAMSON, Esq., 
Watebwobks Makageb. 

The Act of Parliament giving the Corporation power to construct 
a reservoir at Cant Glongh was obtained in the year 1883. The 
pipe line from Cant Clough to Heckenhnrst was commenced in 
rebruary 1884, and completed in July 1884. The length of pipe 
line is about 4000 yards, the diameter 15 inches, and it is capable of 
delivering at Heckenhurst, when the reservoir is full, 5,760,000 
gallons in twenty-four hours. The cost of the pipe line waa 4823Z. 

The contract for the reservoir was let to Messrs. Fotherby in 
the month of September 1884, who commenced at once to form a 
road from Hurstwood to Cant Clough. The sod cutting for 
reservoir took place on the 31st December, L884, and by the 
specification ought to have been completed within three years from 
the date of contract being signed. 

The length of embankment is about 440 lineal yards, and the 
length of cross section in valley about 440 feet (that is from foot 
of inside to foot of outside slope). The average depth of puddle 
trench (as per contract drawings) was 60 feet, least depth 18 feet, 
and greatest depth 80 feet. The average depth executed is 
112 feet 9 inches, the least depth 30 feet, and the greatest depth 
192 feet. The amount of puddle at present in trench and puddle 
wall is about 54,000 cube yards, the amount to put in about 
14,000 cube yards. 

The extreme length of reservoir from centre of embankment to 
top end of reservoir is about 726 yards. The cubical contents of 
embankment is about 300,000 cubic yards, of which 240,000 cubic 
yards are in position. The stone toe at foot of inside slope contains 
about 20,500 cubic yards. 

The tunnel is horseshoe shape ; the inner tunnel from reservoir 
to valve shaft being 6 feet diameter and 120 yards long, and the 
outer one from valve shaft to small water ladder, 7 feet diameter 
and 80 yards long. The stop piece and valve shaft consists of a 
massive piece of brickwork, its position being in centre of puddle 
trench. 

Two 24-inch pipes are already fixed in the brickwork, for the 
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purpose of emptying the reseryoir in ease of sudden storm or 
accident to the embankment. A 24-inch pipe is also bnilt in the 
brickwork for the purpose of conveying water to the town ; this 
pipe draws its water from near the bottom of the reservoir. 
Another 24-inch pipe will connect with the water in the reservoir 
at a depth of 30 feet from top water level, from which water will 
always be drawn for the use of the town, so long as the water is 
above this level, afterwards through the lower one. 

The channel in course of construction on south side of the 
valley is for the purpose of an overflow. The boundary wall is 
2545 yards long, 900 yards of which are already completed. 

A catchwater channel from Dog Clough, near Sheddin farm, is 
yet to be commenced to convey the water from Dog Clough to the 
reservoir ; the length is about 506 yards. 

The land acquired from the Towneley trustees was 50 acres, 
bought out at a cost of,6500Z. ; and 13^ acres (nearly) from the 
executors of J. Hargreaves, at 51. per acre per annum ground rent. 
The contract price for the construction of the reservoir was 59,811Z. 
The amount paid to contractors to date is 95,49 4Z. The amount 
expended on the Cant Clough account to date (including pipe line, 
land. Parliamentary expenses, and sundries) is 115,642Z. The 
works are expected to be completed for 150,0O0Z. 
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DESCRIPTION OF VICTORIA HOSPITAL. 

This building was erected by public subscription. The foundation 
stone was laid by Sir John Hardy Thursby, Bart., on May 24th, 
1884; and the building was formally opened on October 13th, 
1886, by H.R.H. Prince Albert Victor. The cost of the building 
was about 18,000Z., and the architects were Messrs. Waddington 
and Son, of Burnley and Manchester. 

The following is a description of the building, prepared by 
Messrs. Waddington and Son : — " The hospital forms a welcome 
addition to the institutions of the town. The site is of an area 
sufficient to allow of the erection of a complete administrative 
department, out-patients' department, six ward blocks of equal 
area, and a smaller block intended to be used as a children's ward. 
The administrative block occupies the centre of the site. The 
front portion of central block contains on the ground floor, 
secretary's room, house surgeon's sitting-room and bedroom, 
matron's sitting-room, nurses' dining-room, linen room, matron's 
store-room, and the operating room. On the first floor are 
matron's bedroom, twelve nurses' rooms, bath-room, &c. ; and the 
second floor has four dormitories for servants. Connected with 
the above block by means of a ventilating corridor are buildings 
of one story, comprising kitchen, scullery, pantry, wash-house, 
laundry, drying closet, &c. There is a basement story almost 
throughout, with rooms for patients' clothing, store-rooms, larders, 
dairy, heating chambers, storage for coals, &c., with a central 
communication to the upper rooms by means of a double lift. 
Spacious corridors connect the administrative and ward blocks. 
These corridors are glazed throughout, and it will be possible to 
remove portions of the frames entirely in the summer months. 
The main wards are circular in plan, having an internal diameter 
of 60 feet, and accommodating twenty patients each. Overlooking 
each ward is a nurse's room and a scullery, and to the rear of 
these apartments are two separation wards for single patients. 
The bath-room, closets, lavatories, &c., are detached by cross 
ventilated corridors. The general principle of the circular ward 
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has, SO far, been adopted in bnt two or three instances, the most 
notable being that of the Civil Hospital at Antwerp, and the 
actual results of the working of these institutions are looked for 
with the keenest interest. It is confidently expected that many 
of the difficulties and dangers arising from the known defects in 
even the later types of hospital construction will be avoided, that 
more perfect sanitary conditions will be attainable, along with 
more cheery surroundings for both patients and nurses. Those 
who have given most study to the subject are able to predict with 
tolerable certainty that there will be great improvements as regards 
the aeration of the several blocks, the softening of internal draughts 
and the maintenance of an equable temperature, and the facilities 
for the regular admission of fresh air and the extraction of foul 
air, the free admission of sunshine, and along with this a com- 
paratively greater floor space and cubic area for each patient. In 
these wards, however, certain novelties of arrangement and 
construction, based upon the suggestions of Professor Marshall 
and others, find their expression in actual hospital building. Of 
these features the sun rooms are probably the most important. 
They are designed on the roof of each ward, being approached 
by a spiral staircase of easy gradient, constructed in the centre. 
They are glazed all round, and outside the sun room is a 
promenade some 12 feet wide, making a circuit of the block. The 
roof of the ward is formed in wrought iron and concrete, with 
surfEice of rock asphalte. The wards, bath-rooms, closets, &c., are 
lined with glazed bricks, the joints being pointed flush in Keen's 
cement. These bricks have been selected as oflering the most 
impervious surface, and the ward floors, for like reason, will be laid 
in Austrian oak, waxed and polished. The windows of the wards 
are glazed with British plate glass, and are hung at the level of 
the impost. In the centre of each ward is a smoke flue, jacketed 
with extraction flue. Access is gained to the soot chambers at the 
foot of this flue by a subway running under the corridors. The 
subway contains all pipes for the hot and cold water, steam, gas^ 
&c., which are placed in a manner admitting of easy inspection. 
Facilities will be afibrded for cleaning out soot flues, fresh air 
trunks, &c., and the examination of sanitary fittings, without 
entering the wards. Calorifiers will be placed in convenient 
positions in these corridors, heated by coils, from which circulation 
pipes will be carried to baths and lavatories. lifts and shoots 
will be provided from the wards, so that coal, ashes, foul linen, &c.. 
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may be carried underground. The hospital has a daal system of 
heating. Thermhydric stoves are used in the wards^ and open 
fireplaces throughout the building. A complete system of heating, 
however, has also been introduced. Steam pipes are carried round 
the main wards and in the rooms of the administratrix, whilst 
steam radiators are inserted in small wards, corridors, &c. Steam 
coils of varying degrees of power are erected in the central 
extraction shaft, to assist the ventilation. Fresh air is admitted at 
two heights in the outer walls, by Ellison's air diffosers and 
Sherringham's ventilators under control, as well as near the centre 
through the stoves, and the extraction takes place &om the ceiling 
level next the staircase, trunks being connected with the central 
extraction flue. The ceiling is coved at the wall line, and rises 
towards the centre to render the extraction appliances more 
effectual. The whole of the staircases are in stone. Having due 
regard to the soundness of the construction, the internal details 
throughout are of the simplest possible character, but it is believed 
ample provision is made for the efficient and economical working 
of the institution. The out-patients' department, consisting of 
dispensary, surgeon's room, ophthalmic room, and drug store, is 
situated to the rear of the western block to the north of the 
corridor, the corresponding portion on the west being reserved for 
the children's ward. The entrance lodge and mortuary are 
arranged to the street line on the north side, the former building 
being in two stories. All the buildings are substantially erected 
in stone upon a bed of concrete covering the entire building site, 
and to a distance of 3 feet beyond the walls." 

On Saturday last, 24th insi, the foundation stone was laid for 
a Children's \\'ard, which is expected to cost about 4000Z. 



The party visited the Victoria Hospital, opened about four years 
ago, at which place they were courteously received by Dr. Brown, 
one of the honorary medical officers. 

After being introduced to the President, 

Dr. Bbown said : The distinguishing feature of this hospital is 
that the wards are of circular form, the advantages of which are 
very great, and such as will be obvious to you all. One funda- 
mental advantage is that from whatever direction the wind is 
blowing, it blows right round the building, drawing out the foul 
air, and letting in pure air; so that the circular form leads to 

K 2 
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increased efl&ciency in ventilation. Another advantage is that when- 
ever the sun is shining, at whatever time of the day, we have the 
sunshine coming right in upon the ward. A further advantage is 
in the position of the beds. In an ordinary parallelogram you have 
patients opposite one another at a distance of about 12 feet, and 
they overlook each other in a way very disagreeable in case of 
severe injury, for they cannot help seeing all before them. In the 
circular form of ward, with 60 feet of diameter, the patients opposite 
are out of sight entirely, and a suflFerer has only his two neighbours, 
who are not so visible as those just opposite him in a rectangular 
ward. The heating is by means of steam pipes round the out- 
side walls, which gives every bed-head exactly the same amount 
of heat, and that heat is put where it is most wanted. It is through 
the outside walls and windows where the cold breaks in, and here 
we have a uniform heat not secured by any other system. You 
will see from the register that the temperature does not vary more 
than four degrees in a day. In regard to the extraction of foul 
air, the circular form possesses a very great advantage, because the 
inlets for fresh air are all round the wall at an equal distance from 
the outlets for foul air. In that way we are able to keep the wards 
very much sweeter and cleaner, and are able to utilise space by 
putting more patients into the same amount of floor space than we 
could by any other form. Another advantage is that the beds are 
put on the outside, and there is a large space in the centre for admini- 
stration, where also the patients can dine, &c., without being in 
too close proximity to those in bed. Then we make use of the 
space of the central block for patients. There is a promenade 
10 feet wide, where they can go and have fresh air without leaving 
the ward. With regard to the heating arrangements, we have 
three thermhydric stoves, the best invented as yet ; but we do not 
trust to them. We trust entirely to our steam heating, the secret 
of the success of which is that we have graded the pipes. We 
have quite obviated the disagreeable noise usually associated with 
steam heating. When the ward was opened by Prince Albert 
Victor, arrangements were made for the men to turn on the steam 
while the visitors were in the room. The pipes were then cold, 
but before they left they were quite hot, and all this was done 
without anything which has not hitherto been managed in steam 
heating. Our pipes are at a minimum temperature of 112°. 
Among the further advantages which the circular form of the 
ward possesses, is that a different view is presented from each 
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window, which is altogether more pleasant to the inmates than the 
ordinary form. Onr walls are made of glazed bricks, and the 
architects have been careful to ronnd off the comers at the angles 
of the walls, and also in the roof, so that the place can be cleaned 
with very great &cility, and there can be no aocmnnlation of dust. 
It is over three years that the hospital has been occupied, and all 
that time the ward has never been without its occupants ; and yet, 
from the appearance of the walls, it would almost strike you as 
being new. 



DISCUSSION. 

The President : I have much pleasure in opening the discussion, 
and in formally moving a vote of thanks to Mr. Button for the 
interesting day he has given the Association. I think our best 
thanks are due to him, not only for the preparation of the papers, but 
also for the excellent arrangement he has made, by which we have 
been able to see most interesting and varied works, and, by the 
inspection, to gain, I am sure, every one of us, a considerable amount 
of information. With regard to the sewage works which we first 
visited, I think we shall all agree with what Mr. Button has fore- 
shadowed in his paper, that it is necessary for Burnley to do 
something more than what it is at present doing with the sewage 
&om the town. We saw the effluent, and none of us, I think, can 
say that it complies with the clauses of the Bivers Pollution Act. 
Mr. Button very wisely has designed, and is about to carry out, a 
scheme by which the effluent will be treated on land. Sanitary 
engineers are pretty well convinced by this time, that a chemical 
treatment alone produces a very inferior effluent, and that it is 
necessary, in order to ensure success with regard to that effluent, 
to pass it, after a partial precipitation, over land, the great purifier 
which nature has provided. I will not go into any details with 
regard to the works, but will leave that to other speakers, who are 
perhaps better acquainted than myself with sewage works. I will 
pass on to the hospital which we had the pleasure of visiting on 
our return journey. I thmk every member who has taken any 
interest in the design of hospitals will agree with me that the 
one we saw is as perfect of its kind as any we have had the 
pleasure of visiting. In the hospital they have carried to a 
successful issue the circular form of ward, which is to all intents 
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and purposes a modem innovation. Those of yon who have read 
the discussions of the Sanitary Institute or other societies, where 
doctors and engmeers are somewhat mixed together, will have 
observed that there has been considerable discussion and many a 
battle fought on the question of circular versus rectangular 
hospitals. Dr. Brown, who so cordially welcomed us, and so 
explicitly explained the working of the hospital, gave us all the 
reasons that I know of in favour of circular wards. Of course we, 
as engineers, look upon the other side to what the medical officer 
does, and that is the question of cost. I think the circular ward 
is undoubtedly more expensive than the rectangular. We saw 
there, for instance, circular-made glass to fit the windows. We 
also saw all the floor-boards splayed off so as to meet in a centre, 
and it is evident that form of building must be expensive. I asked 
Dr. Brown if he could tell what the cost of the ward had been, so 
as to compare it per bed with others. He was unable to do so, 
but he told me they would have a very good opportunity of 
judging in the new ward they were building, which was for 
children's beds only. This I calculated would come to 120?. per 
cot ; of course the cot takes up less room than a bed, and probably 
for adult beds it would be something like 150Z. per bed. That is a 
little over the average, and it is evident that the circular form of 
hospital is expensive, though I believe it answers its purpose 
admirably. The next visit we paid was that to the Cant Clough 
Waterworks. It-is a difficult matter to criticise theworkg that one 
only sees in a very hurried manner, and also more difficult to 
criticise works when the engineer is not present. But this paper 
which has been placed in our hands tells rather a curious tale with 
regard to these works. I have only been able to glance at it, but 
when I draw your attention to the hot that the first sod was cut 
in December 1884, and the specification says that the scheme 
shall be completed within three years firom that day, it is evident 
that the time has been very much exceeded. From just a cursory 
look at the works I am of opinion that it wiU be quite two years 
before the works are finished, therefore the extra time will be five 
years on the original contract. I only hope the contractor is 
secured, otherwise if any time clauses come in, no doubt the time 
penalties will more than pay the Corporation for the work they 
have carried out. In reading this paper, and also the explanation 
given us on the site, it appears that the reason for this extra time 
arises from the puddle clay embankment, which is of course 
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deedgned to keep the water back. It was fonnd that after they 
had sunk to a depth of 60 feet, which was the originally intended 
bottom, there was some doubt as to the stability and the imper- 
yiousness of the rock there found, and we are told that that was cut 
through to a depth of 192 feet from the surface of the ground. 
Well, gentlemen, we, as engineers, are staggered and surprised to 
hear of such a state of things, and I very much regret that, owing 
to the engineer who designed the works not being present, I am 
somewhat tied in the remarks I should like to make in regard to 
them. Passing on to the question of cost, the original estimate on 
the contract price was 59,8 IIZ. The amount already paid to the 
contractors is 95,4942., and before these works are completed it is 
expected the cost will be 150,000Z., which really means 90,189Z. 
on extras. We know that in engineering works very great diffi- 
culties are encountered, and here is a case where the most surprising 
difficulties have been met that I have ever heard of in the course 
of my engineering career. The contractors have evidently carried 
out tiieir work most faithfully. We saw the excellent brickwork 
in the culverts, we saw the embankment well and solidly made, and 
there is no doubt, at least I will hope so, that when the embank- 
ment is completed, and the water is let in, that the clay wall 
will resist the enormous pressure of water behind it. You can 
judge what the pressure will be on the puddle wall at a depth of 
nearly 200 feet below the surface of the ground. I have very 
great pleasure in proposing a vote of thanks to Mr. Button for his 
paper, and for the most admirable day s proceedings which this 
Association has enjoyed. 1 only regret there are so few members 
present. I am sure when they hear of our good fortune at Burnley, 
they will be very sorry they have not joined us to-day. 

Mr. LoBLEY : I rise to second the vote of thanks to Mr. Button 
for the trouble he has taken, and for the hospitality shown to us 
to-day. For my own part, I have been exceedingly interested in 
the works at Burnley for a long time. I paid a visit to Burnley 
at the opening of the sewage works, when Sir Henry Cole was 
living and flourishing, and when he was the means of introducing 
and farthering the interests of what is known as General Scott's 
Portland cement scheme. I was present with a deputation of 
our own town council. We thought then that General Scott's 
system was going to revolutionise the disposal of sewage. That 
has not taken place, and it is now done away with entirely, as 
far as cement is concerned. The next visit was five years ago, 



Digitized by 



Google 



13(5 DISCUSSION. 

when we had a very good district meeting here, and saw several 
matters of very great interest* It has been very interesting indeed 
to see some of the works again under different conditions, and the 
rapid growth of Burnley is something remarkable. I very 
cordially second the vote of thanks to Mr. Button. 

Mr. 13lair : I regret I was not able to come to the proceedings 
at the opening to-day, but I joined the members at the sewage 
works, and was interested in the method adopted for disposing of 
the solid matters in the sewage. What did strike me as somewhat 
remarkable was that after the various processes in separating the 
solid from the fluid matter, the Corporation should give the sludge 
away. The cake, in the form in which we saw it, should produce a 
very considerable revenue. Nearly two years ago we saw the 
production of what was called an artificial manure, by a process of 
steam drying, instead of pressing it into cakes. It was finally 
turned out in almost a powder, for which the Corporation of 
Warrington obtained a value of 7Z. 10s. a ton, possibly now 61. a 
ton, owing to reduced values. Here, material which appears to 
have a very high manurial value is given away. I should like to 
know how it is that the Corporation are satisfied with simply getting 
rid of the stuff without receiving any value for it. I was very 
greatly pleased and instructed by the visit to the hospital, and the 
description Dr. Brown gave of the circular wards was highly 
instructive ; but it did strike me that the circular ward was an 
expensive ward, and not to be recommended in all cases. From 
his reason for its adoption, I should take it that it is very weU 
suited for accident cases, but not for infectious cases. Since I have 
been in Bootle we have built an infectious diseases hospital ; there 
the object was to have as few patients in a ward as possible. The 
largest ward we have only holds eight, and from the nature of the 
cases received into infectious hospitals, I think it is distinctly 
preferable that the rectangular ward should be retained for this 
class of cases. There are many causes, in the construction of a 
circular ward, which would account for an increase of cost — 
circular glass and brickwork, radiated floor-boards, radiated 
roofings. These would increase the cost very largely ; but there 
is no doubt that from the point of view mentioned by Dr. Brown, 
such a form is distinctly preferable for a hospital such as that we 
were shown, that is, one built from the utilitarian rather than the 
economical point of view. The works at Cant Clough were very 
interesting. It is certainly startling to be informed that the 
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puddle trench went down a depth of 192 feet below the surface. 
We were shown in the wing trench that the natural inclination of 
the rock to which the puddle trench went down, rose rapidly in 
the direction of the reservoir from the dam, and it occurred to me 
that if sufficient borings had been taken, it would have been shown 
that by removing the dam a little higher up the valley, the same 
strata would have been reached at a much shallower depth. Of 
course that is only from the information gathered from the wing 
trench. We do not know that the inclination of the rock is in the 
same direction as the reservoir. It may be diagonal, and in that 
case the economy to be eflFected by removing the situation of the 
dam would perhaps not have been achieved. The only information 
we have is from the wing trench, and from that I judge that, 
owing to the shallower depth of the consolidated rock, by removing 
the dam a certain distance up the valley, the reservoir might have 
been reduced in storage capacity; but it would have immensely 
reduced the depth to which the puddle trench would have been 
taken. 

Mr. Brieblbt : I rise with pleasure to support the sentiments 
expressed at our reception to-day, and to add one or two observa- 
tions on the paper submitted to us. Our friend from Bootle has 
referred to some difficulty with regard to the disposal of sludge at 
the sewage works, and made some allusion to Warrington. But 
having seen the difficulty Mr. Button has at Burnley, and knowing 
pretty well the conditions which prevail at Warrington, I say there 
is a great contrast between the two. In Mr. Button's case the 
surrounding land is nearly all pasture land, which will not require 
much manure ; at Warrington you are surrounded by land of high 
agricultural value. The Cheshire and South-east Lancashire 
farmers use this artificial manure to a very great extent, and con- 
sequently the Corporation of Warrington are able to obtain high 
prices for their refuse. I think this fully accounts for the difficulty " 
.Mr. Button has in getting rid of the sludge. Mr. Button has also 
shown us what is to be done in regard to dealing with the effluent. 
Most of us know that what we have seen does not come within the 
provisions of the Kivers Pollution Act, but I have no doubt he 
will be able to keep it within these lines when he has got it on 
the land which is to be used for filtration. There will be the same 
difficulty, I suppose, with regard to what should be produced on 
this land, whether it should be put to culinary or agricultural uses, 
and Mr. Button will no doubt have some difficulty in finding a 
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market for his produce. With reference to the Cant Clongh reser- 
voir, it if a gigantic piece of work, and one that took ns all by 
snrprise to see the enormous amount to which the dreaded word 
" extras " came — something like 250 per cent, on the original 
contract. It is enough to alarm the members of the council, and 
make them feel that they do not know where the extras will end. 
I hope the cost may not exceed the figure given in the paper. I 
have pleasure in supporting the proposal that we give our hearty 
thanks to Mr. Button for his kind invitation to-day. 

Mr. C. F. WiKE : I only arrived iu time to have a cursory 
glance at the sewage works, but should just like to say one word 
about the disposal of the sludge. I was about seventeen years in 
Leicester, and the question of the accumulation of sewage sludge 
became so urgent that the Corporation were compelled to consider 
their position, with the result that they have had to lease a fiarm 
of 1275 acres for broad irrigation, and intend abandoning the 
precipitation works altogether. The works were established in 
1854, and were, I believe, the pioneer works of the precipitation 
process. When they were first opened the sludge was sold to a 
company at a certain sum ; this sum was afterwards reduced, and 
the contract was eventually abandoned. The sludge was then made 
into bricks, but this was a failure. It was afterwards o£fered to 
agriculturists at a very low price, and ultimately it was given away 
to any one who would fetch it. Even then there was the greatest 
diflSculty in getting rid of it. Scarcely any one would fetch it 
except a few gardeners whose gardens were close to the works. 
Not only in Burnley, but in Leicester, Sheffield, and other large 
towns, there is great difficulty in disposing of the sewage sludge, 
and I think Mr. Button is fortunate in getting it removed for 
nothing. 

The Pbesident then put the resolution, which was heartily 
adopted, after which Mr. Boulnois congratulated the Corporation 
on having so efficient and capable an officer as Mr. Button. 

Mr. Button, in response, said : I thank you very much, Mr. 
President, for the kind way in which you have put the vote of 
thanks before this assembly, and to you, gentlemen, for the manner 
in which you have received it. I am glad to hear the President 
agree with me that the proper way to deal with the effluent from 
the sewage works is by passing it through land. With reference 
to Mr. Blair's remarks as to the disposal of sludge, and the fact 
that we derive no revenue from it, I should like to draw his atten- 
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tion to the &ct that aroand Burnley there is really no land of high 
agricultural value. I may mention that Dr. Campbell Brown, of 
liiverpool (our analyst), has valued our pressed sludge at 1 Z. per 
ton; this is a theoretical value, based on farm-yard manure at 168. 
per ton, so that it is worth 25 per cent, more than £a.rm~yard 
manure. Tet we are glad to get rid of it for nothing. At Leyton, 
in Essex, the local authority pays, I believe, 1801. a year to have 
it taken away, while at Coventry 2s. 6d. per load is received by 
the Corporation for every load fetched. Mr. Brierley made some 
remarks about the crops to be grown on the sewage farm. He 
expects that we shall have some difficulty in getting rid of these, 
but we do not anticipate any difficulty at all. Probably you will 
be surprised to learn that Skipton (a town 14 miles distant from 
Burnley) sends rye-grass from its sewage works into this town, and 
there is a ready sale for it. We on the spot expect to have a good 
sale for our crops, which will probably be rye-grass. As to Mr. 
Wike's remarks, we certainly do not intend to go into the brick- 
making trade and compete with local brick-makers, but shall be 
satisfied to continue with the present method of disposal of the 
sludge. We have a large stock of pressed sludge at present, but 
the reason for this is that, owing to the wet weather, the farmers 
have been unable to cart it on to the land ; we hope to be able to 
clear it away as soon as the first crop of grass has been got. I 
beg to thank you most sincerely, Mr. President, for your kind 
remarks, and you, gentlemen, for the way in which you have 
received them. 

Votes of thanks were imanimously accorded to the Mayor of 
Burnley for his hospitality and welcome, and for the use of the 
Town HalL Also to the President, Mr. Boolnois, who suitably 
replied. 

After an inspection of the new Toum Hall, emhraeing police courts 
and haihsy the visitors drove to the new storeyard at Daneshouse, 
which is conveniently situated between the Lancashire and Yorkshire 
Bailway and the Leeds and Liverpool Canal. Baitway lines 
are carried through the yard, with benches on each side for con- 
venience in loading and unloading, and a large steam pillar crane 
with a 35'foot radius, and capable of lifting 3 tons, will be 
erected to unload materials from the canal. The sewage works at 
DuckpUs were next visited, and the treatment of the sewage by 
Johnson's sludge presses explained by Mr. Button, On leaving 
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the sewage works, the party visited the Victoria Hospital, which 
was fully described by Dr, Brown. The members then adjourned 
to the Bull Hotel, where they were entertained to luncheon by the 
Mayor and Corporation. The afternoon was occupied in paying 
a visit to the Cant Clough Waterworks, the leading features of 
which were explained by Mr. Williamson. 

Votes of thanks were accorded to the Mayor for his reception, and 
for the use of the Town Hall ; to Mr. Button for his paper ; and 
to the several gentlemen who had contributed to the interest of the 
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ADDRESS OF THE PRESIDENT. 

Mr. H. PEKOY BOULNOIS, M. Inst. O.E., F.S.I., &a, 
City Engineer of Liverpool. 

Gentlemen, — When last year I had the honour of addressing you 
as your President at Portsmouth, it was very far from my thoughts 
that such an honour would again be conferred upon me at Liver- 
pool. 

I need scarcely assure you that I did not willingly seek re-election, 
as the cares and duties of the office are by no means small ; but 
when it was decided by the unanimous wish of the Council to ask 
me to again accept the Presidential Chair, I could not refuse, and 
you may believe that my best exertions will be used in the future 
year of my office, in the same manner as I hope they have been 
exercised in the past. 

During the Association year which is now completed, we have 
held five District Meetings ; and of the benefit which is derived by 
the members who attend those meetings, I cannot speak too highly. 
Opportunities are given for the inspection of municipal and other 
works in the various cities and towns which we visit, and these 
opportunities cannot but enlarge the professional knowledge of those 
members who avail themselves of the privilege of attending these 
meetings, and the knowledge thus acquired is, without doubt, of 
the greatest possible value to those towns which are represented 
by the members of our Association who are present at the meetings ; 
and I cannot help thinking that some arrangement might, in 
justice, be made by the Corporations or Boards which govern these 
towns, by which the expense that now falls on their officers in 
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attending these meetings should not be entirely defrayed by the 
officer. It will be of interest to the members to hear that this 
course is already adopted by a few Corporations, and within the 
last few weeks I have had the honour, as your President, of writing 
to the Mayor of Brecon upon the subject, with the result that, upon 
my letter being read at the Council Meeting, a resolution was 
passed that the Borough Engineer should be allowed a sum of 
money annually towards his expenses in attending meetings of the 
Association. I trust that this example which has been set by 
Brecon may be followed by other towns, as I feel sure that it is a 
step in the right direction. 

The profession of an engineer is one that is only gained by 
knowledge and experience, and these are mainly acquired by practice, 
and by knowing what others are doing in their particular pro- 
fessional lines, for we thus learn in what manner the success of an 
undertaking is secured, and also how failures can be averted. 

When we look at the multifarious duties of an engineer to a 
city or town, it is impossible to help being struck by the wide- 
spread character of those duties, which may fairly be summarised 
as follows : — 

He has to design and maintain sewerage and sewage works, 
roads and streets of all descriptions, and frequently tram lines. 

Sometimes, also, he is engineer for water and gas works, canals, 
docks, harbour improvements, river navigation, or for the protection 
of the coast against the encroachments of the sea, and the con- 
struction of flood works. He has sometimes to design and maintain 
bridges, hospitals, abattoirs, public baths and wash-houses, mor- 
tuaries, cemetery chapels, stables, police stations, and a host of 
other things too numerous to mention. 

He is often required to lay out public recreation grounds, parks, 
or cemeteries. He is expected to know something of electricity, 
and also to be almost as thoroughly conversant with all the Acts 
of Parliament under which he works as would be a lawyer — ^in 
addition to which he must know something of the duties of an 
accountant. 

Now it is in nearly all these branches of engineering that the 
meetings of this Association instruct ; and I cannot too strongly 
impress upon the members present the importance of attending 
these meetings as often as their other public duties will permit. 

During the past year much has been learnt upon the debatable 
question of the disposal of sewage, and, without going into details, 
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I may call attention to the '' Amines " process, and also the so- 
called " International " process, both of which we have had oppor- 
tunities of inspecting. 

With regard to sewerage works, many improvements have been 
made in the construction and design of sewage pumps, and in the 
form and construction of precipitation and other tanks, in the 
jointing of drain pipes, such as by Hassall's patent, and in many 
other details by which this class of work is materially improved. 

With regard to roads and streets, concrete footpaths have made 
much progress, and wood pavement has been considerably influ- 
enced by the introduction of the Australian " Jarrah " wood. 

In tramway construction, improvements have been eflfected in 
the form and method of laying the rails; and the electric cars 
which have been recently running on the North MetropoUtan 
Tramway lines have shown such an advance in this method of loco- 
motion as will permit me, I think, to predict that either this power 
or compressed air will, before many years have passed, take the 
place of the straining over-burdened horse. In water engineering, 
members have had opportunities of visiting some of the largest 
works in the kingdom, not the least that magnificent feat of 
modem engineering, the Vymwy Dam and artificial lake, which 
I am proud to say has been carried out by one of our members, 
Mr. George F. Deacon, M. Inst. O.E. 

We have visited gasworks, where we have seen improvements 
in methods of charging retorts, and other inventions for the saving 
of labour or for the improvement in quality and cheapening of gas. 

At a meeting last year at Sunderland, members were able to 
inspect the sea wall and promenade works at Boker, which have 
been so ably carried out by another of our members, Mr. R S. 
Bounthwaite ; and we shall none of us forget our visit to Leicester, 
where those splendid flood works were being rapidly carried to a 
successful termination, by the talented and ever to be regretted past 
President, the late Mr. Joseph Gordon. 

It would take up too much of your time were I to recapitulate 
all the opportunities we have had of visiting and thoroughly 
inspecting and discussing the bridges, hospitals, abattoirs, and 
other works I have enumerated as appertaining to the professional 
duty of a Town Surveyor in the various towns and districts we 
have from time to time visited. But before passing on from this 
portion of my address I may mention that we have often discussed 
valuable papers in connection with various points arising out of 
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the Public Health Acts ; and with reference to electricity, I have 
had the pleasure, at this meeting, of presenting to Mr. E. J. 
Silcock, Borough Surveyor of King's Lynn, the First Premium of the 
Association, for his admirable paper on " Electric Lighting," which 
he read last year at the Annual Meeting at Portsmouth. 

I congratulate you, gentlemen, upon the improved position of 
our Association. We now number 432 members, as compared 
with 384 when I last addressed you. 

1 believe that our registration, and proposed alteration of our 
title to that of the "Incorporated Association of Municipal and 
County Engineers," will give us even a better position than we 
hold at the present time, as we shall then have a locvs standi in 
many matters, where before we could not be represented. 

The objects of our Association are, as you know, the further- 
ance of the knowledge and practice of Municipal Engineering 
work ; the general promotion of the objects of Sanitary Science ; 
and the promotion of the professional interests of the members of 
the Association. 

With the exception of the Inaugural Address in the year 1873, 
by the father of this Association, Mr. Lewis Angell, the President's 
address has always spoken solely of matters which have been 
directed more to the advancement of Sanitary Science than on the 
"promotion of the professional interests of the Members of the 
Association ;'' but it is upon this latter point that I should like to 
say a few words before concluding my address. 

Mr. Lewis Angell, in 1873, spoke very strongly upon the 
question of Local Government Board protection for town surveyors, 
and he gave many reasons why such protection ought, in justice, 
to be afforded them, and recent events in one or two towns will 
show that even officers who have faithfully served their Corporations 
or Boards for many years are liable to have their services dispensed 
with at almost a moment's notice, and that without the slightest 
compensation or pension being awarded them. There can be no doubt 
that it is the duty of our Association, by combination of its members, 
to protect ourselves from the mere whim of an ever-changing body, 
such as Corporations and Local Boards are by their constitution, 
and there can be no question that our position requires improving 
and more recognition. 

Sanitary engineering as a profession is only forty years old, and 
at present no diploma is necessary in order to distinguish a man 
who is fitted to hold the post of chief engineer to a Corporation or 
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Local Board, and one, however worthy he may be, who does not hold 
the professional knowledge requisite for such a task. 

It is possible, and very often we see it done, that a plumber may 
pat after his name the words '' sanitary engineer," and this neces- 
sarily gives a very misleading idea as to what a sanitary engineer 
really is, and of the qualifications necessary to become what we, 
professional men, understand by such a title. 

Our Association has, as you are aware, instituted examinations 
by which certificates of competence are granted to candidates who 
voluntarily present themselves and are able to pass this ex- 
amination, and I venture to believe that if this line of action 
pursued by our Association is properly supported, the certificates 
thus granted will eventually be regarded as " diplomas" under 
which an individual may be recognised as really a Sanitary 
Engineer competent to hold municipal office. 

I am of opinion also that Municipal Officers should, like all 
Government officials, and even Officers of Poor Law Boards, be 
entitled to a pension after a certain number of years service. 

A system might easily be arranged under which a fair per- 
centage of the officer's salary should be placed in a superannua- 
tion fund, which could be added to by the Corporation or Board 
out of the rates, provided an Act of Parliament were obtained for 
this purpose ; and when an officer became too old or too feeble for 
further work he might retire on such a pension as he was entitled 
to under the scale. 

I am convinced that something of this kind would go far to 
cement the good feeling which should exist between Municipal 
Officers and the Corporations and Boards they serve. It would also 
tend to allay any restless feeUng which may exist in an officer s 
mind, as to whether he ought to stay in the position which he 
holds, or seek other service ; and it would, I behove, add to the 
energy and attention of an officer, as he would feel reUeved of 
anxiety and care for his family in the event of his retirement 
from ill-health or from death. It would further go far towards 
preventing fraud, and would be hailed with acclamation by every 
member of our Association. 

The Corporation of the City of Manchester has, I understand, 
recently set a good example in this direction by applying for an Act 
of ParUament to empower them to form a superannuation fund and 
to pension their officers ; and the Corporation of Liverpool, which 
has at present an incomplete Act under which it does not appear 
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that any pensions can be granted to officers who have joined the 
service since a certain date, although a percentage of their salaries 
is stopped for the purpose, will no doubt obtain an Act to change 
such an anomaly. 

I am also of opinion that officers should be appointed on a shding 
scale of salary, in order that they may have something to look 
forward to in the event of their doing their work faithfully and 
well, and that they should be spared the necessity of going through 
the almost ignominious proceeding of asking for an increase of salary, 
when it is evident that they are clearly entitled to such an increase 
when the experience of the intricacies of their work makes them 
become more valuable. 

I have placed these matters before you for your consideration, as, 
from recent events, I feel that the tune has come when Corpora- 
tions (or I should rather say the pubhc) ought, in justice, to 
recognise and definitely settle the position which an engineer 
employed by a Corporation should hold, and that those officers 
should be placed on a similar footing to that of Government officials, 
Eailway officials, and almost every other dass of official throughout 
the country. 

In conclusion, allow me to apologise for this rather hastily pre- 
pared address, but I know you will believe me when I say that it 
has been written during moments snatched from a particularly busy 
time ; and permit me also to say that I shall endeavour, during my 
second year of office, to still further advance the interests of the 
Association to the best of my power and ability. 
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THE LONDON SEWAGE QUESTION. 
By CRAWFORD BARLOW, B.A., M. Inst. O.E. 

Inteoduotion. 

The Metropolitan Board of Works' scheme for the main drainage 
of London, so ably designed by, and constructed under the super- 
vision of, Sir J. Bazalgette, was laid out to deal with the sewage 
of a population of 3^ millions. That is to say, in designing the 
system in 1856, provision was made for an increase of population 
for about twenty years in advance. In 1875 the population of 
London reached that figure, and since then the system has been 
overcharged. 

In addition, the arrangement for the disposal of the sewage by 
discharging it into the Thames immediately outside the metro- 
politan area, was only sanctioned on the understanding that a more 
complete system of disposal was to be arranged as soon as 
practicable. 

As the late Metropolitan Board seemed indisposed to take any 
steps, either to meet the requirements of the increasing population, 
or to complete the system as originally contemplated, and as the 
nuisances arising from these two causes produced such a wide- 
spread feeling of dissatisfaction, numerous inquiries, culminating in 
a .Royal Commission, were instituted. 

The late Metropolitan Board accordingly laid out a scheme 
which, now that its consequences are becoming more manifest, is 
attracting a great deal of adverse criticism And as since then a 
change in the government of London has taken place, and the course 
proposed is consequently being reconsidered, the present was thought 
by the author an opportune time to review all the circumstances, 
with a view of considering whether the Metropohtan Board's 
proposals are open to the objections which have been raised against 
them, and if so, whether there are better methods to be devised. 

The defects of the present sewerage system were anticipated 
as long ago as 1858 by the referees (Captain Gralton and Mr 
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Simpson) in their reply to Messrs. Bidder, Hawkesley, and Bazal- 
gette's report, in the following words : — 

** That the hmited provision for rainfall in the sewers proposed 
by Messrs. Bidder, Hawkesley, and Bazalgette, would cause the 
sewage too frequently to oyerflow into the Thames within the 
metropohtan district." 

**That the proposition to throw the whole sewage of the 
metropolis in a concentrated mass into the Thames at Barking, 
close to the metropolitan boundary, would not prevent the sewage 
from returning within the metropohtan districts, and would be 
injurious to those eastern districts of the metropolis which he 
adjacent to the Thames, the population of which is rapidly extending, 
in consequence of the great increase of the commerce of the port 
of London." 

The author proposes to refer very briefly to the facts elicited 
by the Boyal Metropohtan Sewage Discharge Commission 
(1884). 

I. Those concerning discharges of the sewage into the river 
resulting from the limited provision for rainfall. 

II. Those relating to the nuisance caused by the present method 
of disposal. 

I. — Facts coNOBBNiNa the Disoharob op Sewage into the 
blver, besxjlting from the llmhed provision for 
Bainfall. 

In the evidence in regard to this the following occurs. Mr. 
Baldwin Latham says, " Every time it rained in London the sewers 
must overflow at some point or other," and " more overflows are 
now being constructed, the efiect of which will be to bring the 
sewage and rainfall combined to a greater extent into the upper 
part of the river." Mr. H. Law attributes the necessity for more 
storm overflows to the fact that, owing to the greater surfaces 
which contribute the rain to the sewers, a larger quantity of rain 
is carried away through the sewers ; again, he says, that as the 
natural watercourses have been filled up, it has been necessary to 
substitute artificial watercourses in the shape of overflows, or, more 
properly, relief sewers, to them. 

The evidence before the Commission showed that in the original 
scheme a certain number of storm discharges were provided ; but 
when the system came into operation these were found to be 
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insufficient, with the result that a 'great many floods ensued in the 
low-lying districts. 

The Metropolitan Board of Works in their Beport of 1881 
refer to this as follows : — 

" The floodings from heavy storms of rain which have occurred 
on several occasions in recent years in some of the populous 
suburbs of London, principally those on a low level, made it neces- 
sary for the Board to determine upon the construction of some 
additional large sewers to carry oflf the storm water." 

The Beport of the Commission says : — ** The weakest points of 
the present system are the necessity for storm outlets, and the 
discharge of the sewage in its natural crude state ; '* and " the storm 
outlets are a necessary consequence of the limited general capacity 
of the intercepting system, and of the sewers having to carry 
off the sewage and the storm water combined ; " and they go 
on to say this is "an evil which, if it exists at present, mmt 
increase as the population extends ; " and again, " the storm 
discharges, as an element of imperfection in the drainage system, 
cannot be ignored. It is in evidence that they are heingi largdy 
increased** 

From these extracts it will be seen that the inadequate provision 
in the sewers had been recognised, to a certain extent, by the late 
MetropoUtan Board of Works, but was dealt with by them by con- 
structing more storm overflows, a course to be strongly condemned, 
because such an arrangement entails discharges of sewage into the 
Thames in the heart of the metropolis. 



II. — Facts conoebning the Nuisances caused by the Present 
Method of Disposal of the Sewage. 

The record given by the Commission of the different inquiries 
which were instituted, is the strongest evidence of the nuisances 
arising from the present method of disposal, viz., by discharging 
the sewage into the river at Barking and Crossness. 

The first of these was in 1868 (three years after the main 
drainage system had come into operation), and between that time 
and 1880 there were four inquiries ; these, however, not having 
accomplished the result desired by the complainants, the Boyal 
Commission of 1882 was appointed* 

Their two Reports issued in 1884 are so well known that it is 
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nnnecessary here to do more than to refer to the paragraphs in 
them relating to this point, these are as follows : — 

" That the discharge of the sewage in its crude state during the 
whole year, without any attempt to render it less oflfensive by 
separating the solids or otherwise, is at variance with the original 
intention, and with the understanding in Parliament when the Act 
of 1858 was passed." 

*' That the discharge from the main outfalls becomes very widely 
distributed by the motions of the water, both up and down the 
river, being traced in dry seasons through the metropolis, and 
almost as high as Teddington, and that it oscillates for a long 
period before getting finally out to sea.'* 

'' That in hot and dry weather there is serious nuisance and 
inconvenience, extending to a considerable distance both below and 
above the outfalls, from the foul state of the water consequent on 
the sewage discharge. The smell is very offensive, and the water 
is at times unusable." 

'^ That foul mud, partly composed of sewage matter, accumulates 
at Erith and elsewhere, and adheres to nets, anchors, and other 
objects dropped into it." 

" That sand dredged near the outfalls, which used to be obtained 
in a pure state, is now found to be so much contaminated with 
sewage matter as to be unusable, compelling the dredgers to go 
further away." 

" That for these reasons the river is not at times in the state in 
which such an important highway to a great capital, carrying so 
large a traffic, ought to be." 

*' That this discharge adds largely to the quantity of detritus in 
the river, and so must increase the tendency to deposit" 

"That the evils and dangers are likely to increase with the 
increase of population in the districts drained." 

And in their second Eeport they say : — 

**Our opinion of the evils described in our first Eeport as 
resulting from the present system under which sewage is discharged 
into the Thames by the Metropolitan Board of Works is much 
strengthened, and we believe these evils imperatively demand a 
prompt remedy." 

" We are of opinion that it is neither necessary nor justifiable to 
discharge the sewage of the metropolis, in its crude state, into any 
part of the Thames." 

The Commission having elicited the fiacts, and reported thereon, 
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concluded by drawing up a series of recommendations^ which, when 
summarised, are as follows :— 

I. That in new drainage works the sewage should be separated 
from the rainfall 

II. That the sewage should be disposed of by : — 

(a) Some process of deposition or precipitation to be used at the 
present outfalls or at outfiEtlls at Hole Haven. 

(I) Disposal of sludge. 

i. Either to be used to raise low-lying lands. 

ii. Or dug into land. 

iii. Or burnt. 

iv. Or carried to sea. 

(c) Disposal of Uquid. This may temporarily be put into the 
river, but, 

i. Ultimately it is to be purified by intermittent filtration 

on land, 
ii. Or discharged into the river at Hole Haven. 

In the last clause there is a suggestion pointing to a general 
extension of the drainage system to the whole of the districts round 
London, as recommended by Sir J. Bazalgette and Mr. Baldwin 
Latham. 

The late Metropolitan Board of Works, who previous to the 
appointment of the Commission had always disputed the existence of 
nuisances from the sewage disposal, were now compelled to take 
some action, and the course they decided on may best be gathered 
from their final Eeport of 1888. The paragraph referring to the 
matter is as follows : — ** The Board accepted the conclusions of the 
Commissioners as &r as related to the separation from the hquid 
sewage of the matter held in suspension," and of the sludge ; but, 
concerning the liquid the Beport continues : — " The Eoyal Com- 
missioners advised that after the precipitation of the solid matter 
in the sewage, the liquid should be further purified by intermittent 
filtration through the soil, if it were decided to allow the effluent 
water to pass into the Thames in the neighbourhood of the present 
outfalls. The Board carefully considered this point, but found 
that the acquisition of sufficient land in the neighbourhood of 
Barking and Crossness, to enable the vast quantity of London 
sewage to be efiectually filtered through the soil without nuisance 
to the inhabitants of the locality, would be attended with almost 
insurmountable difficulty, and that the cost would be enormous. 
It was, therefore, a great satisfaction to be assured upon competent 
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authority that there was another method (chemical process) of 
purifying the sewage, sufficiently effectiye to obviate the necessity 
of earth filtration." 

It may be pointed out that they thus only carried out the 
recommendation of the Commission as regards precipitation and 
barging the sludge to sea ; they did not attempt to deal with either 
the incapacity of the sewers or the disposal of the hquid, as 
recommended. 

Having thus sketched out the state of the case, it is proposed to 
discuss the recommendations of the Commission, and the action of 
the Metropolitan Board — I. On Separation, II. On Disposal — with 
a view of arriving at suggestions for future action. 

L Sbpabation. 

The main object of separation is to increase the carrying power 
of the present system. 

Since its completion the population has been rapidly increasing, 
until now it is a million more than that for which the scheme was 
designed. During this time an additional sum of £1,650,000 
(over and above the original outlay of £4,600,000) has been spent 
for the storm overflows and extension of reservoirs at the outfalls. 
These works are, however, not extensions of the main drainage 
system, but ** relief" worka The storm overflows are, as the 
Commission says, ''the necessary consequence of the limited 
capacity of the intercepting system." 

Practically the Main Drainage of London is, as regards carrying 
capacity, as it was when completed. From the figures given 
before the Commission, the main outfall drains are capable of 
carrying 420 million gallons of liquid daily, which was estimated 
in the original scheme approximately as follows : — 105 millions for 
sewage, and 315 millions for rain. 

The daily amount of sewage has now increased to 133 millions, 
so that the available space for rain has been diminished to 287 
million gallons, that is, the carrying power of the outfalls, as 
regards rain, is reduced by 28 million gallons daily. 

But we have it in evidence that the rain water which has to be 
conveyed away increases as the area becomes more built upon, so 
that we are face to face with this fact, that while the quantity of 
rain water to be conveyed away is increasing, the available space 
in the sewers for carrying it away is diminishing. 
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The evidence thus shows that the present sewers are not 
sufficient to carry away both rain and sewage, and the question 
resolves itself into this : — Which is most expedient ? To enlarge 
the present system (involving necessarily extra pumping arrange- 
ments), or to make conduits to carry away the rain direct to the 
river? 

The above considerations are based on the assumption that the 
intercepting and outfall sewers are only called upon to carry the 
sewage of the Metropolitan area. The evidence, however, showed 
that these sewers are being requisitioned to carry the sewage of 
districts outside, such as Acton, Beckenham, Homsey ; and the 
Beport of the Commission recommends an extension of this arrange- 
ment. This is increasing the duties of the London sewage system 
to an extent which was not contemplated at the time when the 
original powers were given and the original design prepared, and 
makes " separation " all the more necessary. 

The objections to " separation " were chiefly made on the ground 
of interference with private property, and consequent cost. 

The remedy suggested for consideration is a partial separation ; 
for example, let the surface water from off all roads, open spaces, 
public buildings, churches, chapels, &c., be conveyed direct to the 
river (say by the present storm overflows) ; also let intercepting 
conduits be made parallel to the old water-courses, such as the 
Fleet, the Eanelagh, the Effra, &c., and convey all fresh water 
which is supplying these to the Thames. In this manner a large 
amount of rain and fresh water would be separated from the 
sewage mthout any interference whatever with private property, 

" Separation," too, has a most important bearing on the question 
of" disposal." On this point the Commission speak very strongly : — 
" We consider that this (separation of sewage from rainfall) is a 
matter of much importance, in whatever way this disposal may be 
effected. If it is to be used on land or treated chemically, its con- 
centration and uniformity are highly desirable ; and if it is to be 
carried further away by a long conduit, its volume should, from 
motives of economy, be reduced to a minimum." 

The above considerations point to the necessity of a separation of 
rain and fresh water from the sewage, because such an arrangement 
would leave more accommodation in the sewers for the sewage 
proper, and thus diminish, if not altogether do away with, the 
present system of storm overflows, which discharge sewage into the 
river in the heart of the Metropolis, and would also lessen the 
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amount of liquid which has to be pumped into the outfalls, and 
has to be finally disposed of 

II. Disposal of Sewage. 

There is no doubt that the '* Water Carriage System," while 
reducing the difficulty of relieving cities of their sewage, has 
increased the difficulties of disposing of it. The Commission, in 
their second report, give a record of all the attempts that have 
been made to solve this problem. 

Between the years 1857 and 1876 there were ten inquiries as 
to the best method of disposal of sewage, and almost, if not the 
whole, of these reports, recommend the disposal by irrigation, or 
land treatment. 

Besides these general inquiries there have been numerous special 
ones, amongst which may be mentioned the Birmingham Corpora- 
tion 1871, the Glasgow Corporation 1880, a Local Government 
inquiry on the Lower Thames Valley Main Sewerage First Scheme 
1880, a second inquiry into the Lower Thames Valley Second 
Scheme 1884, and, lastly, the Eoyal Commission of 1884, to which 
we are referring. 

These, of course, treat particularly with the special character- 
istics of the locality in each case. 

In the case of Birmingham, the Corporation was recommended 
to adopt a lime treatment, on account of the special character of 
the sewage, with ultimate treatment of the effluent by irrigation. 

At Glasgow, the report said : " Filtration through cultivated 
land, i. e. irrigation, is probably the best means of purifying the 
sewage." 

At the Lower Thames Valley Inquiry (first scheme), special 
circumstances led to the rejection of an irrigation scheme ; these 
were, that the subsoil, though admirably suited in other respects, 
was unable to drain itself when the Mole, the Ember, and the 
Thames were in fiood ; that the question of free drainage of the 
subsoil was complicated by the existence of a large amount of 
underground water, and that as the Lambeth and other water 
companies were drawing their supplies from the subsoil, there was 
a liability to pollution of their water. 

At the inquiry into the Lower Thames Valley Second Scheme, 
the scheme (which adopted chemical processes entirely) was 
reported favourably upon; but eventually it was rejected by a 
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Committee of the House of Commons, who made the following 
important recommendation : — " That in these eases the process of 
filtering the chemically purified effluent through earth ought, if 
possible, to be adopted." 

The recommendations of the Commission of 1884 have already 
been given. 

From the foregoing it appears that whilst there are a few cases 
in which local circumstances make a land treatment of sewage 
inexpedient, the preponderance of scientific evidence is in favour 
of the sewage being so disposed of and purified. 

Since 1884 there have been two important Commissions: one 
in Paris in 1888, and the other in Melbourne in 1888-9, and 
the Beport of this latter gives much information as regards the 
arrangements both at Paris and Berlin. As the populations of these 
two cities are nearest in numbers to that of London, their expe- 
riences should be of material assistance in the solution of this great 
problem ; a few extracts are accordingly given. 

The Sewage System of Paris. 

With regard to Paris, it may be as well to recapitulate that, in 
1870, a Commission decided that, to remedy the evils arising from 
the discharge of the sewage into the Seine, " the city of Paris 
should continue and develop the experiments undertaken at Genne- 
villiers for the purification of the sewage by applying it to irriga- 
tion and by sulphate of alumina." In 1878, Mr. F. Tarbet, in 
a paper before the Institution of Civil Engineers,* writes : — " The 
process of precipitation by sulphate of alumina having been tried 
and abandoned, the project of utilising the sewage by irrigation 
in the plains of Gennevilliers has been adhered to, and is now 
progressing, slowly indeed, but with every apparent chance of 
success." 

It is not necessary to give particulars of the GenneviUiers Farm 
as it has been so often described, but the opinion of Dr. Drysdale 
with regard to it, as given to the Melbourne Commission, is worth 
recording ; he writes : — ** So rapid has the progress been, and so 
completely has all opposition disappeared on the part of the inhab- 
itants of the plain of GennevilUers, that at present, more than 
600 hectares, or 1500 acres, are cultivated by the aid of the 

♦ Min. Inst. C.E., vol. liii. p. 208. 
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sewage, and 20,000,000 cubic metres are employed amiually. The 
prosperity of the plain, and even its salubrity, have been greatly 
augmented since the introduction of the sewage irrigation, for in 
five years the population has increased 34 per cent., and the annnal 
rental value of the land has increased from 90 francs per hectare 
to 450 francs per hectare, i. e. the land of the plain is now five 
times as valuable as it was when the irrigation commenced. The 
people of the village have therefore demanded that the water of 
the sewage shall be given to them gratis for twelve years, sub- 
sequent to the year 1881 ; whereas, in 1878, when I visited it, 
many of the peasants complained greatly. It is now well known 
in Paris that our actual plan of treating sewage with chemicals, 
as is done at Crossness, is hopeless, and far worse than useless. 
The amount of market produce per hectare at Gennevilliers is 
quite surprising ; such as 40,000 heads of cabbages per hectare 
(16,000 per acre) ; 60,000 heads of artichokes (24,000 per acre) ; 
100,000 kilogrammes of beet per hectare (40,000 per acre, or 
about 40 tons). The cultivators raise a gross value of from 3000 
francs (£120) to 10,000 francs (£400) per hectare, or from about 
£50 to £150 per acre. Vegetables are the chief produce at 
Gennevilliers, and, besides these, nearly 800 cows are fed on the 
grass grown on these farms. The effluent from the 'farms at 
Gennevilliers is so perfectly filtered and purified by the passage 
through the soil that I drank it, and it is habitually used by those 
who live close by to cook with, &c. Thus is the filthy sewage 
restored to the Seine in purity, as our Thames sewage should be." 
But the strongest evidence that the Gennevilliers Sewage Farm 
is a success is that, in 1888, the French Senate, after a long 
investigation before a Special Commission, who carefully studied 
both the Gennevilliers Farm and the system of Berlin, adopted a 
jprojet de lot, having for its objects the extension of the sewage 
farms of Paris and the purification of the Seine. " The intent of 
the Bill is to conduct into the peninsula of St. Germain the sewage 
of Paris raised by the machines at Clichy, the expense being borne 
entirely by the city of Paris. The State is to lease to the city for 
twenty years about 2000 acres of State lands in the peninsula, 
at an annual rent of about £4000, the city having the right to 
purchase, during or at the end of the lease, for about £140,000, 
Sewage water is to be distributed only on lands under cultivation. 
In order to avoid saturation, not more than 21,000 cubic yards 
must be placed on each acre per year ; no stagnant pools must be 
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permitted to exist ; and no unpnrified sewage is to be diverted into 
the Seine, in the department of the Seine and Oise, except in case 
of absolute necessity {force majeure). The whole is to be under 
the supervision of the city officers {agents de vilU) and under the 
permanent control of a commission of four experts, nominated 
respectively by the Minister of Agriculture, the Minister of Finance, 
the General Council of the Seine, and that of the Seine and Oise. 
The Senate was advised to add a fifth expert — ^a member of the 
Comite Gonsultatif d'hygi^ne de France, chosen by that committee. 
The Commission was to report yearly (or, as the Senatorial Com- 
mission recommended, twice a year) to the Ministers of Agriculture 
and Finance." 

The Sewage op Berlin. 

With regard to Berlin, the following particulars of the sewage 
arrangements are given in the Melbourne Eeport : — 

"Berlin, with a population of 1,400,000, covers 6178 hectares 
(15,266 acres) of ihe flat sandy plain which is characteristic of 
North Germany. The average rainfall of the year is 600 milli- 
metres (23-6 inches), the daily water supply is 72 litres (15*84 
gallons) per head, and the volume of sewage (which has all to be 
raised by pumping) amounts to 100 htres per head, or a total 
volume of 140,000,000 htres (30,800,000 gallons) per day. 

" The city is laid out into twelve drainage districts. In seven of 
them the works have been completed, and the system is in full 
working operation. Each district has its own pumping station, 
whence the sewage is forced through cast-iron pipes to the sewage 
£arm. Large tracts of land h£),ve been acquired on all sides of the 
city, but especially on the north and south, for irrigation purposes. 
The farms are, for administrative purposes, formed into four or five 
groups, and each group is controlled by a general manager. 

'' The present municipal farms have a total area of 4453 hectares 
(10,004 acres), of which only 2744 hectares (6780 acres) are 
irrigated; and only 1503 hectares (3719 acres) of the irrigated 
portion have been drained." * 

To this should be added the testimony of the members of the 
French Senatorial Commission, after having visited these farms for 
the purpose of making their report concerning the Paris sewage 
question. 

'^ The Berlin experience seems to us as conclusive as possible, 
and in every point comparable with that of GenneviUiers. Let us 
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only remember the fact that with sewage five times more charged 
with faecal matter than that of Paris, the health of the cnltiyators 
and of the inhabitants of the domain is perfect. There is no 
typhoid fever. The city of Berlin has already established two 
conyalescent homes in the houses of its domains : it is about to 
found two others in the Tery middle of its irrigation fields. Typhoid 
fever has diminished at Berlin till it represents only one-third of 
what exists in Paris. The towns and villages which are close to 
the sewage farms make no complaint, and their sanitary state is 
excellent. Part of the eflSuent from the sewage farms of Berlin is 
collected in an ornamental lake in which fish breed freely. This 
fact alone suffices to show how thoroughly all putrescible matter 
is removed from the sewage in a well-arranged, well-managed 
irrigation farm. The chemical analyses of the effluent water from 
the farms tell the same tale." 

Dr. Oomil (President of the Commission) says : — ^' We visited 
the northern sewage farms of Berlin on July 6th, 1888; the 
southern on July 7th. From the station of Pankou we walked 
across the fsum of Heinersdorf as far as the houses on the farm of 
Blankenburg ; we admired, as we walked past, the fine fields of 
cereals — wheat, oats, and barley — and the nursery gardens of plants 
of various kinds and of fruit trees, some fields of flowers or medicinal 
plants, and others with hemp, colza, vegetables, &c. We walked 
along the open ditch in which flows the little river (Fliess Grabae) 
formed by the junction of the drains, and which carries off the 
sewer water after it has been filtered through the soil. This water 
is as limpid and pure as possible, although it flows in the open air, 
and receives the debris of the leaver of the osier beds which grow 
along its sides. We drank of it, for we knew beforehand that 
chemical analysis showed it to be destitute of organic matter, and to 
contain fewer microbes than spring water does. 

" In the farm of Malchow, the farm house or chateau which is 
to become the site of a new convalescent home, is surrounded by a 
park full of old trees, the shady alleys of which conducted to a lake 
of about four or five hectares in superficies (10 to 12^ English 
acres). This lake receives all the water of the Malchow drains, 
and the water is so pure that trout are reared indt, and the products 
of the fishery are estimated at a value of £15 per annum. The 
choice of these sites for convalescent homes, in the midst of and close 
to the irrigated fields fertilised by the sewage of Berlin, shows in 
the most striking way the innocuousness of this neighbourhood. 
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There are no bad odours, and no complaints are made by the con^ 
valescents. At Malchow we visited the ferm buildings, and especially 
the cow-houses. In an immense house we saw about 100 milch 
cows (of Dutch breed), the milk of which is daily sold in Berlin. 
In the fields of Malchow the meadows of rye-grass especially struck 
our attention. The fourth cutting was being made of grass as 
green, as thick, and as straight and high, as can be imagined. 
Seven cuttings are annually made of the same value." 

"On July 7th, we visited the farms situated to the south of 
Berlin, and the workhouses of the city. At Heinersdorf we admired 
the site of another convalescent home, in the midst of a beautiful 
garden near a little lake. We have even eaten magnificently 
fragrant strawberries grown on the irrigated fields. The same 
intense culture was noticed in the fields with grain crops, and in 
those with vegetables and fruit trees." 

" The drains of the farms of Osdorf and Heinersdorf flow into 
the Lake Tettow. The water is absolutely pure and limpid ; several 
of our number drank of it. It contains numerous little fish. The 
lake is situated at the end of the gardens and fields belonging to 
the school of cadets at Lichterfelde." 

M. Virchow also says : — ". The actual organisation of the town 
of Berlin is the best of all in this respect ; the agricultural utilisa- 
tion through the soil purifies the water. I myself have watched 
and carefully checked the sanitary state of the inhabitants of the 
Berlin farms. Every case of disease is noted ; I receive the notice 
and make an inquiry into each case. The results of these observa- 
tions are all published in the annual reports of the deputation, and 
they disclose an excellent condition of health among the workers 
on the farms, and in the neighbouring villages. There has been 
no case of typhoid fever." 

The foregoing descriptions afibrd very strong evidence that a 
land treatment of sewage, unasmted by any chemical processes, is 
feasible on a large scale ; that it is thorough as a purifier ; that what 
opposition there was (and we have it that it was great at G^nnevil- 
liers) has been overcome. 

But to return to the Metropolitan Commission of 1884 : — 

With regard to other methods of disposal, the Commissioners 
classified the various schemes brought before them into six. 

I. Broad irrigation. 

II. Filtration through land. 

III. Processes of deposition or precipitation. 
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IV. Precipitation supplemented by application to land. 

V. Removal of the out&Us lower down the river. 
YI. Bemoval of the oatfiEills to the sea. 

And their opinions as regards these may be concisely stated as 
follows : — 

I. Would be matter of great difficulty, on account of enormous 
quantity of land and consequent cost and opposition. 

II. Would be applicable, under certain conditions, to the metro- 
politan case. 

III. Would not eflfectively purify the effluent. 

lY. Offers one of the most feasible means of solving the difficulty. 

V. Is not expedient. 

VI. Is not to be recommended. 

It thus appears that out of all the various plans, the Commis- 
sioners only considered two of any value, Nos. II. and IV., and it 
will be observed that IV. is really II. supplemented by III., there- 
fore their recommendations may be said to be in favour of II. to 
be supplemented by precipitation. They say that this process, 
"filtration through land," has great scientific merit, and offers 
valuable practical advantages for the disposal of sewage " where 
land suitable for filtration can be obtained " ; and they further add, 
" however it appears desirable, when the area of the land is reduced 
considerably, that the sewage should be previously treated by some 
efficient process for removing the sludge. For a small number of 
people, say under 500 to the aere, the sewage may be applied as it 
comes, leaving the grosser matters to become amalgamated with 
the soil ; but if the number be increased, the previous removal of 
the sludge would be desirable; and for 1000 or more, it would 
probably become absolutely necessary." 

The desire of the Commission to reduce the amount of land is 
explained by reference to other parts of their Eeport, in which they 
give as their opinion, that a large quantity of land would " involve 
great probable cost and powerful opposition ; " also, they refer to 
evidences of popular prejudice, which even if less well grounded 
than is generally supposed, must not be disregarded. 

But let us review the case as it now presents itself to us. There 
are practically three methods of disposal left for consideration. 

I. That by land treatment alone (as is adopted at Paris and 
Berlin). 

II. Precipitation supplemented by land treatment (which may 
be called the Commission's Scheme). 
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III. Precipitation supplemented by chemical treatment (wUch 
may be called the Metropolitan Boaid of Works' Scheme). 

Method I., as we haye seen above, was considered by the Com- 
mission as nnadvisable, on account of the quantity of land required 
and the cost and opposition which would be inyolyed in acquiring it. 

Method II. reduces the objections to a land treatment, by 
adopting a previous treatment, which diminishes the amount of 
land required to about one-half; but the method recommended 
of dealing with the sludge is open to yery serious objections, as 
will be pointed out. 

Method in., the one which is now just coming into operation, 
is, as has been before remarked, exciting a great deal of adverse 
criticism. 

In this scheme it is proposed to attempt to purify the liquid by 
chemical means, a course which was not only condemned by the 
Commission but by every scientific inquiry that has been held on 
the subject. The Commission says, ^^ All Reports agree that after 
chemical treatment, a considerable amount of polluting matter 
must be left in the effluent." 

Then as regards the disposal of the sludge, the arrangement 
proposed (although recommended by the Commission) seems to be 
open to very grave objections. According to estimates of various 
authorities, there will be about four thousand tons of solid matter 
barged and deposited at the mouth of the river daily. Apart 
from any question of nuisance which may arise from this operation 
to the coasts in the immediate neighbourhood, there seems to be a 
great probabiUty of serious interference with the navigation over 
the bar of the river. The average depth of the estuary between 
the Nore and Tongue Lights is less than 80 feet below low water, 
and the effect of depositing 4000 tons daily of solid matter in such 
a depth, will be to render the navigation there, in a very short 
time, thoroughly impracticable. This objection can only be 
obviated by compelling the barges to deposit in not less than 50 
feet of water, which can only be obtained by barging to some 
distance to the eastward of the Tongue Light ; thus necessitating 
a much larger amount of plant in the way of barges, &c., than is 
being prepared, as each barge will have to make a voyage of about 
double the distance at present proposed. Taken altogether the 
proposed method of dealing with the sludge is one to be most 
strongly condemned. 

As regards the experience of other cities, there is no doubt that 
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Method I. is the one which has been adopted by most, and certainly 
by the two next largest cities in the world. Method II. has been 
used to a considerable extent, but Birmingham is the largest city, 
as fiar as we have information, which has adopted a precipitating 
system: whilst with regard to Method IIL, the author believes 
that no precedent on any large scale can be found for it. 

Lastly, as regards Cost. — The cost of obtaining land for the 
treatment of the sewage required in Methods I. and II., was pointed 
out by both the Commission and the Metropolitan Board of Works 
(Seport 1888), but beyond that no attempt was made to arriye at 
figures ; as regards Method II., the precipitation process was 
estimated by the Commission to cost about Is. per head (equivalent 
to an annual outlay of 200,000Z.), and to this will haye to be added 
the cost of disposing of the sludge. 

In the case of Method III., we had some particulars of the 
Metropolitan Board's estimate of the cost of this in the discussion 
at the Society of Arts on Sir B. Bawlinson's paper this year, and 
further information is to be found in the Metropolitan Board's 
Beport of 1888 : from these sources we gather that about 1,000,OOOZ. 
is to be spent in plant for precipitation and removing sludge to 
sea, and ike annual cost, including interest on capital, is to be 
118,000?. 

According to this, Method III. appears to be the cheapest, but 
in a discussion in 1887 at the Inst. C.E., it was pointed out 
that the sewage, from its var3ring condition, might require different 
proportions of chemicals, and hence increase the annual cost, as 
Colonel Jones suggested, from 20,805Z. to 268,275Z., that is, to 
over ten times the amount estimated ; and if, even then, the effluent 
is not purified, and complications in regard to the disposal of the 
sludge arise, and hence, further complaints, more inquiries, and 
perhaps legal proceedings ensue, this method must turn out in the 
end to be the most expensive one. 

As there are so many grave objections to and uncertainties in 
the method for disposal of the sewage proposed by the late Metro- 
politan Board of Works, both in respect of results and cost, the 
author suggests for consideration that steps should be taken to 
learn if the difficulties in obtaining such land as is required for 
Methods I. or II. are so great as has been assumed ; and if not, to 
ascertain by experiments whether these methods, either or both, 
would not give better results than that proposed by the late Board. 

The actual amount of land required to fulfil the conditions of the 
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Oommission, namely, that the sewage ** of under 500 persons should 
be dealt with on one acre/' would be about 10,000 acres, 5000 on 
each side of the river. 

On each side of the riyer there is an area, between the 50-feet 
contour and the river, available for this purpose ; that on the north 
side is over 50,000 acres, and on the south 20,000 acres. The 
author suggests that the 5000 acres reqmred on each side should 
be selected within these areas, not necessarily all in one plot, but 
wherever suitable land could be obtained without difficulty. 

There are also other areas further to the eastward which might 
be brought into requisition in case there was any difficulty in 
obtaining land on the nearer areas, or as increase of sewage to be 
dealt with required it. 

The author thinks it advisable that the plots on which the 
sewage would be filtered through the land should be purchased ; 
that besides these, other lands should be leased on whic^ to apply 
the sewage occasionally on the broad irrigation principle, as sug- 
gested by Mr. Bailey Denton before the Commission ; and that, in 
addition, the sewage might be laid on to such farms as would take 
it in the first place, the probability being that as the benefit of it 
was experienced the desire for it would increase, as at G-ennevilliers. 

With regard to the arrangements for pumping the sewage, this 
might be most conveniently efiected on the north side at Abbey 
MiU pumping station, where the sewage from the high and middle 
levels would only have to be raised about 30 feet. On the south 
side it will be a question for investigation whether, as the available 
land for treatment is over 10 miles away from the outfall, it will be 
better to continue the outfall for that distance and then pump up 
the sewage, or to convey the sewage over to the north side and 
then deal with it. As &r as possible the conduits should be laid 
along the roads. 

With regard to any fear of nuisances arising from such arrange- 
ments, it is evident that there will be no more at the pumping 
stations than there are at the present ones, which may be loid to 
be nil; nor will there be any more along the line of conduits than 
there is in the streets of London, under which sewage is daily 
passing ; while lastly, at the plots where the treatment takes place, 
the experience of G-ennevilliers and of Berlin should be sufficient 
to dispel all fears on that ground ; whilst in favour of this ar- 
rangement, there is the absolute certainty of the results in the 
purification of the sewage, there will be no sludge to require treat- 
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164 THE LONDON SEWAGE QUESTION. 

ment, and lastly, there is some prospect of a return from the 
produce of the land. 

Before finally concluding, there is one other point with regard 
to the late Metropolitan Board of Works' past policy respecting 
the sewage question, which a comprehensiye consideration of the 
question requires us to review, and that is, their financial 
policy. 

As was explained by Sir J. Bazalgette, in his paper before the 
Institution of Civil Engineers in 1865, the original arrangement for 
defraying the cost of the London main drainage was by raising a 
loan and levying a rate of 3d. in the pound ; by so doing, he esti- 
mated that the principal and interest would be paid off in forty 
years. In the meanwhile extra works for reUeving the sewers and 
enlarging the reservoirs at the outfialls have brought up the cost to 
6,250,000Z., but as the rateable value of the metropolitan area has 
also increased in a greater ratio than that of the population, the 
principal and interest of even this increased amount would have 
been paid off in about the same number of years. 

However, in 1869 and 1871 the Metropolitan Board of Works 
obtained Acts * which enabled them to spread the cost of works 
over sixty years, and relieved them of the necessity of levying the 
8d, rate for drainage works. 

No doubt this is a perfectly justifiable course in the case of ex- 
penditure on works which are not liable to increase with the growth 
of the population, such as the Thames Embankments, Freeing of 
Bridges, Parks, &c., but in the case of the drainage works, which 
must keep pace with the population, it is a question whether the 
arrangements for extinguishing the loan should not fall more 
directly on those who make it, especially as in this case the works 
were only designed for twenty years in advance, and no attempt 
was made to deal with the question of disposal. 

The effect of this policy is, that noWy while still bearing part of 
the burden of the cost of the works of 1808, the ratepayers are 
compelled to face the expenditure involved both in increasing the 
drainage works to make them efficient for present needs, and in 
providing for the disposal of the whole amount of sewage. 

If the 3d. rate had been maintained, the loan for the original and 

extra works would now have been almost extinguished, and thus the 

ratepayers would be in a position to embark on fresh expenditure 

for ttie present urgent needs without any increase of rate. And it 

* See Metropolitan Board of Works Report, 1888. 
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is to be demonstrated that the Sd. rate is not an extravagant 
amount to pay for the disposal of the sewage ; for let ns compare 
the total annual cost in the case of London with that of other 
towns where we have the information. Mr. Melliss, in 1876, at 
the Institute of Civil Engineers, gave the annual cost (including 
the purchase and preparation of land and the main outfall sewers) 
of the disposal of sewage in the case of twelve towns in England, 
and the average of these was 2$. 8d. Now, taking in the case of 
London the figures of 1888, when the popuktion was practically 
4,300,000, and the rateable value 31,000,000Z., the Sd. rate on this 
would give 387,500Z., equivalent to Is. 9'6d. per head, and adding 
to this the expenses during that year connected with the sewers, 
76,00OZ.,* equivalent to 4 * 2d. per head, we have the total annual 
expense of dealing with the sewage, including a 3d. rate for paying 
off the loan for the Main Drainage Works, would be 28. 1 * 3d. per 
head per anmim, that is, 23 per cent, less than the average annual 
cost of the twelve towns referred to. 

In conclusion, the author submits for consideration the following 
suggestions with regard to the London sewage question. 

First, as regards Separation. 

That it is desirable that a partial separation of rain and spring 
waters from sewage should be made throughout the whole of the 
Metropolitan district, so as to provide more accommodation for the 
sewage proper in the present system of sewers, and thus diminish 
the amount of liquid which has to be pumped and disposed of, and 
also lessen the amount of sewage which is at present being 
discharged in rapidly increasing quantities into the river in the 
centre of the metropolis during rainy weather. 

Secondy as regards Disposal. 

That, as no chemical treatment has yet been found effective in 
thoroughly purifying sewage, and as there is great probability of 
serious complications in regard to the proposal of barging the 
sludge to the mouth of the Thames, the course proposed by the 
late Metropolitan Board of Works can only be regarded as ex- 
perimental, and that as the preponderance of scientific evidence, the 
* See Metropolitan Board of Works Report, 1888. 
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opinions of the Boyal Commission as expressed in their report, and 
the experience of the two next largest cities, agree that a land 
treatment is an efiFective method — investigations conpled with 
experiments should be made simultaneously with the above, with 
the view of ascertaining whether a land treatment alone, or 
precipitation supplemented with land treatment (as recommended 
by the Commission), would not give better results in disposing of 
the London sewage. 

DISCUSSION. 

Lieut,-Colonel Jones, ^.^, : I have pleasure in proposing a 
vote of thanks to the writer of this paper. I thank the author for 
his succinct and excellent paper on this very wide subject — ^a 
subject which has been under discussion for so many years, and 
the discussions upon which have accumulated to such an enormous 
degree as to render it very difficult to compress the London sewage 
question into the limits of a single paper. As I and my partner^ 
Mr, Bailey Denton, C.E., have been very much interested in this 
subject for the last ten or twelve years, I claim to be allowed to give 
some slight opinion upon the subject. I may say in the first place, 
as to the conclusions of the paper, I entirely agree with the author. 
First, as to separation: I gave evidence before the Boyal Com- 
mission of 1884, and had the honour of having my evidence quoted 
in the report given in by the Commissioners, as to the diversion of 
the roof and street water as much as possible direct into the 
Thames, which runs through the centre of London, and could re- 
ceive it by short lengths of pipes laid near the surface of roads, 
instead of letting that comparatively clean water go into the foul 
sewers, and be pumped and pumped over and over again, as is now 
the case all over London. From 1868 to 1882, when at last every 
engineer in the country agreed that the separate system was the 
right one, I constantly wrote and spoke in favour of excluding 
surface and subsoil water from sewers. I would never ride the 
hobby too far, or pretend to exclude every drop of surface water ; but 
where exclusion is practicable it should be done, as far as possible. 
I am glad to see that the author insists upon that being done. As 
regards disposal, I entirely agree with the conclusions arrived at by 
Mr. Barlow in his paper. Moreover, Sir Henry Eoscoe, who was 
called in by the late MetropoUtan Board of Works, really to approve 
their methods of disposal^ cursed them where the Board expected 
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to be blessed. He said that ^^ the Metropolitan Board of Works, in 
attempting to deal with the sewage, had acted on wrong principles 
from first to last." We may take iliat for granted, for I believe it 
is now admitted by every authority on the subject. The County 
Council have inherited a waste of 1,000,OOOZ. in the putting-up of 
permanent works at Barking and Crossness, which are now ad- 
mitted to be useless for their real purpose. The County Council 
find themselves committed to that scheme, and feel bound to give 
it a trial ; although it is well known that the system of barging-out 
the sludge to sea must inevitably break down. The County 
Council have called in Sir Benjamin Baker to consult with their 
new engineer, Mr. Binnie, and are now awaiting their joint report. 
I was sorry to see, by the report of the meeting of the Council on 
Tuesday last, that they cannot expect to receive that report until 
after the recess. Accordingly, the whole work of dealing with the 
London sewage seems to be postponed for some years. Sir Benjamin 
Baker, coming fresh to the subject, must take considerable time in 
the calculations required for his report. I should like to call atten- 
tion to one spot on that map produced by the writer of the paper out 
of the lands in Essex, indicated by vertical lines, as the one which I 
am sure Sir Benjamin Baker and Mr. Binnie will recommend — just 
as the Boyal Commission of 1884, acting on the recommendation of 
Mr. Bailey Denton and myself, recommended it — that is, the Island 
of Canvey on the north bank of the Thames. Twenty miles of 
extension of sewers and 30 feet of pumping is all that is required 
to take the sewage of London there and deal with it effectually. 
You have there 5000 acres embanked from the tide, so that it 
already forms a tank of 5000 acres. You have only got to divide 
it into smaller tanks by earthen embankments, like that which keeps 
out the sea. The sludge could lie there, and be buried there for 
ever, with sand and debris, if necessary. It is easy to observe that 
these 5000 acres arie^so isolated from the mainland that nothing in 
the way of nuisance to neighbouring populations could be feared. 
The Eoyal Commission said with us, and everybody who has visited 
the locality is bound to say that Canvey Island is the picked 5000 
acres available for the purpose. Nothing would please me more 
than to see broad irrigation used over the whole 50,000 acres 
indicated by lines on Mr. Barlow's map, if it could be done at 
anything like a moderate cost. With such a gigantic measure as 
that of dealing with the sewage of London, the cost must of course 
be a great consideration ; and I say, begin at any rate with an 
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effectnal remedy of present evils by using Ganvey Island, which 
can be had at a reasonable cost 

Mr. Eaohus : I beg to second the resolution that a vote of 

thanks should be accorded to the author of this paper. I have 

freely expressed my agreement with the conclusions of the paper, 

in a discussion some few years back, at the Institution of Civil 

Engineers. I will confine my remarks to the north side of the 

river, which is best known to me. It is on the north side there is 

the bulk of the land available for the purposes of this scheme. I 

have made some estimates of the value of land for broad irriga* 

tion in Essex, and I believe that 40,000 acres of land in that 

district could be obtained for a little over a million of money. It 

is not in the purchase of land that the great cost will have to be 

incurred ; it is in the distributing channels which will have to be 

constructed to distribute the sewage over the land. Boughly, I 

estimate that the channels required to deal with the sewage of 

London will cost 4,000,000Z. Estimating that the land vnll cost 

1,000,0002., and the distribution 4,000,0002., that at 3 per cent. 

will cost about 150,0007. a year. Then comes the question of 

dealing with the sewage when you have it on the land. I don't 

think that YnH cost less than about lOZ. per annum per acre. 

That means something like 400,0002. in farming. Then to pump 

the sewage on the land you will have to spend about 40,0002. a 

year. On the other hand, you have a large area of land, costing 

only 252. an acre, from which, with the assistance of the sewage, 

you could get considerable crops. From my experience, I believe 

that an average take of 122. per acre per annum could be realised, 

and you have got to spend 102. an acre to earn it. Estimating 

therefore the annual expenditure of 150,0002. for capital, 400,0002. 

for fEtrming, and 40,0002. for pumping, and deducting the receipts 

for the crops, we have 600,0002. gross annual expenditure, and the 

gross annual receipts 480,0002. The net annual expenditure to 

the County of London would therefore be about the same as the 

present expenses are estimated to be, viz. 120,0002. I have put 

that in broad figures, because I think it is always best that figures 

should be given in connection with every scheme. I don't see why 

the County Council should be a&aid to face an expenditure of five 

or six millions of money, if they could get a reasonable retitoi for 

the expenditure, and the knowledge of what has been done at 

Berlin and Gennevilliers shows that sewage can be dealt liirith on 

a very large scale by broad irrigation. If this plan were ^opted 
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by the County Council oi London^ they would have a large market 
close at home so that they could easily get rid of their produce. 
The line Mr. Mansergh laid dovni for North London in 1885, from 
Barking to Southend, followed very nearly the northern boundary 
of the land coloured on the plan. I do not suggest that the 
London carrier should run exactly on that line, as instead of one 
carrier, there should^ in my opinion, for distributing the sewage of 
London, be two or three main carriers, to command the valleys into 
which the district is divided. There is one objection to the 
separation of surface water from sewage which was not pointed 
out in the paper. The surface drainage from some roads is found 
to be almost like the sewage proper. I think that has been the 
principal objection to the separate system. I quite agree, however, 
that the storm water should be intercepted as far as possible ; but, 
instead of taking it straight into the Thames, I would take it by 
high-level intercepting drains lower down the river. By such 
means we more closely imitate nature, and the rain is conveyed 
more slowly into the river, more as nature would have conveyed it 
if London had not been built, upon and sewered throughout. 

Mr. C. Jones: I will say just one word. I agree with our 
friend (Mr. Eachus) that there is very often a multipUcity of figures 
on one side, and great paucity of figures on another. I am not 
taken up altogether with the idea of conveying the London sewage 
down somewhere else, or for increasing irrigation faxms to the extent 
which has been referred to ; I have an idea that it is not necessary 
to go beyond Crossness or Barking. One of the recommendations 
of the Committee refers to a system which I have carried out 
for several years, and because I happen to be in a comparatively 
small place, there is no reason why, a satisfactory conclusion having 
been arrived at there, it should not be applicable upon a very much 
larger scale even as regards the City of London. I refer to 
Eecommendation 3 of the Commission — "or burnt." I see no 
reason why we should not go into that questio^• I attended the 
Meeting at the Institute when Mr. Dibdin made some remarks 
about burning, remarks which I do not hesitate to say were very 
incorrect and misleading. He gave an estimate which allowed so 
much for fuel, but it is not necessary to spend one penny in fuel 
in the burning process. The County Council and the late Metro- 
pohtan Board of Works have failed to see that there is in London 
one means of dealing with the difficulty. There is carted away 
annually more than two million tons of house refase, which needs 
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only to be properly utilised to render it most valuable. I see no 
reason why the sewage of London should not be dealt with by the 
utilization of the refuse of London. I throw out these ideas as a 
matter for discussion, either now or for a future date^ for the 
question of " burning " will come up before this " burning question " 
is settled. A great deal has been said as to the sewage of Berlin 
and Paris. Those who know Paris know that there is no com- 
parison to be made between the sewage of that city and of London. 
We will not go into the details of that. I question the value 
which is put upon the land, and although much interested by 
the statement in the paper which Sir Bobert Bawlinson read of the 
value of agricultural land going up 5Z., lOZ., 20Z. and 30Z. per acre, 
I should like to ask if there is any illustration that can be given 
of its going up to anything like such a price ? (^* Yes.*') I do not 
think so. " Milk," says a writer in The Glebe, " there is well nigh 
a famitie of milk in London, and why should we not raise milk in 
sufficient quantities for our population on the land in Essex." 
Milk at the present time is supplied to London at a price so small 
that it is hardly worth the producing. It is supplied to London 
at Id. 8(2. per bam gallon. 

A Membeb : It will pay the &rmer to produce it at 8d. per gallon 
or rather less. 

Mr. Jones : What is meant by a bam gallon is 8 quarts, not 
the 4 quarts of our schooldays, and the fraction of profit which is 
left upon that, even if you were to multiply it by 2, would not 
make it worth bringing to London. That is an important business 
point, that any business man can deal with ; and to say that you can 
make a large profit out of producing milk for London is absurd. 
I think there is sufficient land at Crossness and at Barking to deal 
with the whole of the sludge; and I know there is sufficient house 
refuse, which the authorities do not know what to do with, to give 
them fael, and to give a very important reduction in their present coal 
bill. At the present time there are 200 destructor cells working in 
England, burning a sufficient amount of refuse to give a thousand 
horse-power. Two hundred cells may be put upon an acre of land. 
They have seventy acres at Barking, so there is no difficulty about 
that. There is no necessity to make a nuisance, and I maintain that 
it can be done. Dr. Carpenter, in a letter to The Globes said, ^' Let 
Lord Eosebery and the County Council take the bull by the horns, 
and spend the fifteen milUons necessary." Surely there is no reason 
why this question of burning should not be taken up and faced 
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properly, to see if there is not a mode by which this stttff can be 
dealt with without taking it down the river at an enormous cost, 
even on your own estimates, or spending 15 miUions in order to 
utilise upon sewage farms. I don't agree with those eminent men 
who talk to us of the silvery Thames. That has been the basis of 
all the blunders that have been made. You will never make it the 
silvery Thames ; it is idle talL A river with a floating population 
equal probably to Brighton and Birkenhead put together, can never 
be a silver stream. Should that time ever come, the advent of 
Macaulay's New Zealander will be near at hand, and the glory of 
London will have departed. 

Mr. J, P, NoEBiNaTON : The suggestion of Mr. Jones that the 
question of disposing of the sewage of London by burning might 
receive more consideration, appears to have been passed over by all 
those who have taken part in this discussion, and by all the advisers 
of the different London governing bodies ; and 1 think the reason is 
this, — that most engineers will not consider the suggestion seriously 
as a means of dealing with so large a question. My impression is 
that all London surveyors will, in a short time, abandon the idea of 
burning either dust or sewage, and find other means of dealing with 
them. There is one matter which has been overlooked in connection 
with this scheme ; I only throw it out as a suggestion, because I 
have not a very great knowledge of that part of the country. I 
see at the mouth of the Thames a very large area called the 
Maplin Sands. Why cannot some portion of this land be re- 
claimed ? We all know the large amount of solid matter carried 
by sewage, and by embanking the waste land and allowing the 
solid matter to accumulate, the level of the ground might be raised 
and the land permanently reclaimed. I like to see schemes of this 
description accompanied by suggestions for reclamation or utilising 
waste land, because such methods seem to provide some solid re- 
coupment for the original outlay. The paper has been exceedingly 
interesting, and the method proposed for dealing with the question 
is one which appears to me must be ultimately adopted. I cannot 
think of any better method of dealing with sewage than that of 
applying it to the land. It seems the most natural, and I believe 
that which is most natural will finally be found to be the most 
sanitary, and even the cheapest. With reference to the separate 
system of drainage referred to in the paper, I may say that our 
late esteemed friend, and Engineer to the London County Council, 
Mh Qordon — I mention his name with a good deal of feeling, for 
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rarely have I been affected more deeply than at the sadden manner 
in wliich we lost him — as soon as ever he was appointed, wrote to 
the London Surveyors and asked if, in connection with the sewer 
plans they submitted to the Council, there was any means of dealing 
with the surface water separately. That shows the matter had 
attracted his attention, and I have no doubt that it was his inten- 
tion to propose some scheme for dealing with the subject. There 
is a rumour in London that he had commenced a comprehensiye 
report on the sewage of London ; and if the rumour be true, every- 
one must regret very much that this report was never completed. 
I was rather sorry that in the Minutes read to this meeting there 
was not more special reference made to the loss of the former 
President of this Society and the late Engineer to the London 
County Council. 

Mr. Savaqb : I am assured that the question of the separation 
of the bulk of the rain&U from the sewage of London is one that 
must coine to the front very soon. At East Ham, adjoining Bark- 
ing, the northern outfall sewer is charged to the fullest extent 
during heavy rains, and the last heavy rain we had the sewage 
reached the top of the manholes. It seems monstrous ttiat so 
much rainfall should be allowed to pass into the sewers, and have 
to be pumped up, and perhaps treated, instead of being allowed to 
flow away by gravitation. It seemed strange that the old outfeJls 
should not have been retained for storm water, as any one could 
have seen that they would have been of the greatest service. 

The President : I congratulate the author very heartily upon 
this paper, for one particular reason that he has given every credit 
to the Engineer, Sir Joseph Bazalgette, who designed the 
wonderful works for the drainage of London. It has been the 
fEishion for engineers to make unfair attacks upon him for what he 
did. Many of us can remember what London was before that 
drainage was carried out, and we see how it is now. The question 
of drainage has occupied the minds of engineers for a considerable 
period. I congratulate the author for the clear way in which he 
has put the different methods for dealing with sewage, and the 
way in which he has summed up those methods, and practically 
recommends irrigation. With that irrigation he also recommends 
separation, and upon that matter there is no doubt the separation 
of foul water from the water which falls upon the roofs and court- 
yards is a very important matter. I think it was Mr. Jones who 
said that the water still flowing into the Thames would be foul, 
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but the amount of impurity is so small that it would amount to 
nothing. The first fall of water on the streets and roo& carries 
impurity with it, but that soon passes away. Every engineer 
thinks favourably of the separate system. With that separate 
system, and some other means of disposal of the sewage, though 
we shall not reach the Utopian idea of the silvery Thames again, 
it might be improved. Mr. Jones has naturally spoken to us of 
his idea of burning the sludge, and there is no doubt, as any one 
who has visited Mr. Jones's works at Ealing can imagine, that it 
is possible to increase that system to such an extent even as to 
destroy the sludge of London. It is, however, a very big question 
that we cannot deal with at present, and it would require a paper 
in itself. In page 161, the author mentions a threepenny rate, 
and then passes on to say Mr. Melliss gave the cost of twelve 
towns, and the cost there was 2d. 8d. I think it should be put in 
that 28. 8d. per head is meant, and not a 2$. 8d, rate. 
The vote of thanks having been unanimously accorded, 
Mr. Bablow, in acknowledgment, said : I think the few kindly 
criticisms which have been made leave nothing for me to answer, 
and I thank you very much for the gracious vote which you have 
accorded to me for the paper. Mr. Jones' scheme for the burning of 
the sludge involves the separation by chemical means of sludge from 
the sewage, which is a thing to be avoided. With regard to the 
production of milk, other things may be grown on the land ; for 
instance, strawberries are grown on sewage farms. 
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MAINTENANCE OF MAIN ROADS AND 
COUNTY MANAGEMENT. 

By E. PURNELL HOOLEY, Assoc. M. Inst. O.E., 
County Surveyor op Nottinghamshibb. 

The qnestion of main roads and their maintenance, at the present 
time, is of the greatest interest and importance to a County Council 
and the various authorities in a county. It is with the idea of 
opening the vexed question of systems for main road maintenance 
for discussion, that the writer has undertaken to give his experience, 
in the hope tliat a system that works so far satis&ctorily in one 
county may be shown to others, not in a dictatorial spirit, but in the 
invariable spirit that all matters are brought before our Association, 
mutual help and the good of our respective authorities. 

Many papers have been written on methods of road making, 
repair, and consequent expenses ; but the Local Government Act 
of 1888 has placed the large question of payment of expenses on a 
very diflferent footing, causing varying results in different counties, 
and it is to this question the writer will first direct your 
attention. 

The Local Government Act was framed principally with the 
hope of helping and reducing local taxation, and placing the power 
of county government in the hands of elected representatives 
instead of the then county governing power, the Justices in Quarter 
Sessions. Of the latter body no one would wish to say a word in 
condemnation, as far as their power and eflSciency relates : all will 
agree that a better or a more painstaking body of gentlemen never 
will be found, and no Local Government Act could ever be satis- 
factorily carried out without that which has been so freely given, 
their loyal assistance and ready help. But their power was not 
sufl&cient, and the Local Government Act 1888, the writer thinks, 
was greatly the result of the magistrates' own wishes for more 
power to be placed in the hands of the county authority. 

After the question of composition of the County Councils, the 
next important alteration, at any rate from a surveyors' point of 
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view, is the position of the present urban authorities to the County 
Council. 

Sub-section 2, section 11, of the Local Government Act 1888, 
provides that any urban authority may claim to retain the powers 
and duties of maintaining and repairing a main road within the 
district of such authority, and the council shall make to such an 
authority an annual payment towards the cost, &c. 

I think, so fax, this clause has caused more trouble than all the 
rest of the Act, but I fail to see why it should do so. 

By the 1888 Act, the duty of repairing the main roads falls on 
the County Council, but any urban authority may claim to retain 
its own main roads, and by so doing a very large amount of extra 
work is taken from the county authority. If the urban authority 
had not claimed to retain its own main road, the Council would have 
had to carry out exactly the same work, or have required the 
nrban authority under sub-section 4, section 11, to have done so. 
As this is the case, I cannot see any difficulty of settling any pay- 
ment ; whatever the main road requires for its efficient maintenance 
should be paid in full by the council, and to this end I think any 
payment made by averages most unsuitable and unreasonable. The 
roads have to be maintained to the satisfetction of the County Council, 
and it is unreasonable to any practical man to say, " Your roads 
in the past three, five, or seven years have cost so much ; next year 
the cost shall be exactly the same," in spite, very probably, of a 
bad season and greatly increased traffic. If roads have to be 
repaired year 'after year for exactly the same sum, with decreasing 
traffic, the average payment is unfedr to the county authority. 
If exactly the same sum is allowed with an increasing traffic, and 
consequent increasing expenditure, the average payment is unfair 
to the urban authority, for it has to pay the extra sum out of the 
district rates on main road maiutenance, to keep the main roads 
in a good state of repair to the satisfaction of the County Council. 
The ** average " as a basis for expenditure, can, the writer thinks, 
never have been more wrongfuUy placed than in one district 
of his knowledge. A former surveyor saved, by lessening 
the cost of maintenance, i.e. starving the road of materials, &c., 
until in places the actual foundation came to the surface ; this was 
promptly taken up and broken as metaUing by the then surveyor ; 
as the result, the main roads that required at least two hundred 
tons of new material a mile, never had more than thirty tons used, 
and then only to fill up the deepest and most dangerous ruts. To 
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remedy the mischief, the surveyor persuaded the local authority 
to " make up " the roads before the Local Government Act 1888 
came into force ; they did so, and the cost went up from 381. per 
mile, under the "saving system," and 1301. in patching afterwards 
on certain roads, to 230Z. per mile ; but as each road was finished 
a benefit was felt, and a still greater benefit was felt last year. 
Under the old county system and Government grant, the local 
authority received back 75 per cent, of its actual expenditure. 
Then came the County Council, with a new system of payment 
on an average of the last three years' basis. The year's estimate, 
making full allowances for all incidental expenses, was 8393Z. ; 
the average of the three previous years, owing to the large amount 
of extra work done, 5386Z. ; so the county authority, having 
no contract stating what should be done for the 5386Z., actually 
paid 2000Z. towards the district fund over the amount estimated, 
and proved a very welcome relief to the direct ratepayers of the 
district. 

The writer's idea for adjusting tnis question is the system adopted 
this year, and for future years, in the county of Nottinghamshire ; 
let the main roads in urban districts be repaired by the urban 
authority under contract, for a sum to be agreed on beforehand, 
and a regular form of contract, with specification, &c., entered into. 
To carry this out satisfeictorily the county surveyor and the urban 
surveyor will first go over and inspect the roads, mutually agreeing 
as to the amount of material required on each special length of 
road, and every other kind of work connected therewith. When 
the total amount is settled the urban authority will tender to the 
county authority to repair the main roads in its district for a 
stated sum, in the manner laid down in the contract, and should 
the amount of material, &c., agreed upon afterwards be found 
insufficient to satisfactorily carry out the contract, the urban 
authority will apply to the county authority, and any extras the 
county authority may consider necessary will be allowed and paid 
for as extras by the county authority, exactly as though the County 
Council did their own work. By this system no payment need be 
made out of the district fond for main road maintenance. Under 
the " average " system it is almost bound to be so, and is grossly 
unfair, the Local Government Act being framed to assist local 
taxation. Under the " average " system it is possible to obtain 
from the county authority a payment on account towards the 
amount spent, often months after the money has been spent ; under 
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the contract system, paymenfc is made at the quarterly meetings of 
the county authority of the actual expenditure. 

Simply, the system the writer has advocated is, the payment of 
all charges in connection with main roads by the county authority, 
as £Etr as practicable, direct ; no profit or loss to be chanced by 
either side, and, whatever the county authority would have to 
expend to maintain the roads, if they were in their own hands, 
shall be expended by the urban authority and paid for by the 
county authority, the contract setting forth what shall be done, so 
there can be no question afterwards as to what is the satisfaction 
of the County Council or county surveyor, compUance with the 
terms of the contract covering all and securing both sides. 

To bring this contract to a favourable result, the writer attended 
all the urban authorities and highway board meetings within the 
county and explained the whole matter to each, with the result 
that every authority accepted the contract form, and it is now in 
operation. 

Another very strong point in favour of the specification and 
contract system is the security that a proper amount of materials 
every year is used on the road. Often by small authorities it is con- 
sidered good and legitimate business to save material and day labour 
year by year ; never mind the final result, save all that is possible 
this year, and the same story is told next year, in spite of the sur- 
veyor's advice otherwise, until often a road is reduced to a bare 
covering over its foundation, and then the *' saving '' tells its own 
tale by costing more than double the amount saved to get the road 
up into condition again. 

As to the county managing main roads, the writer is of opinion 
the County Council should most certainly directly manage all roads 
that have been hitherto managed by highway boards and parishes, 
and for the system now in force in Nottinghamshire the writer 
thinks a portion of a report he wrote to the highway committee of 
his council will fully explain the chief ideas and give a general 
notion of how his county is now managed, for the report was 
adopted in its entirety, and the system is now in force. 

The county of Nottingham has hitherto been managed in rural 
districts by four highway boards and ninety parishes managing 
their own highway matters, the total number of miles being : — > 

MileB. Fnr. 

Under Highway Boards 120 4 

„ Urban Anthorities 54 

„ Parish Management 146 7 

N 
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The latter are now under the direct control of the County 
Council, and next year the highway boards will be also. The total 
expenditure last year was as follows : — 

£ S, d. 

Highway Boards 5242 

tJiban Authorities 4098 

Pariah Management 6330 

The two former have been increased by about 3500i this year, 
because the County Council are now paying for everything in 
connection with the main roads, and there will be that much saved 
to the local authorities. The parish management will cost about 
the same, but a very great amount of extra work will be done for 
the same money. 

COPY OF A PORTION OF A REPORT OF THE SYSTEM 
PROPOSED FOR PARISHES NOT UNDER HIGHWAY 
BOARDS, TO BE EXTENDED TO THE LATTER AT 
A LATER DATE, IN THE COUNTY OF NOTTING- 
HAMSHIRE. 

The idea will be to apply the same system of application <^ 
materials to the roads, as set forth in the contract for existing 
authorities, and to this end the following suggestions are offered 
for the approval of your committee and counciL 

Manual Labour. 

In purely rural portions of the main road (i.e. on portions similar 
to that between Worksop and Carlton), one man will be required on 
each three miles, all the year round ; one man on each two miles 
on roads partly urban and partly rural (i. e. on portions similar ta 
that between South Collingham and Newark) ; and one man on each 
mile and a half of road quite urban, sueh as through the villages 
of North and South Collingham. On such roads as Kingston and 
Gotham, in the neighbourhood of plaster pits and collieries, of 
course, this would have to be varied ; a great deal more labour 
would be required. Tuxford, a purely agricultural portion, on the 
other side, would require less. It is next to impossible to exactly 
gauge the number of ordinary labourers required, but a very short 
experience of actual management is the best guide to this and 
many other works. The wages of these men should vary from 
128. to 18s. per week. Each labourer should be supplied by the 
foreman with a sheet, stating the work he is to do each day, such 
sheet to be produced when required to be initialled by a member of 
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the council, by the surveyor or foreman (chief), and would take all 
orders and directions from the foremen. 

FOBEHEN. 

The beet of the existing road-men in the parishes could be en- 
gaged for this work. They should have about twelve miles of 
ordinary road to superintend, varying, of course, very much with 
the present state of the road and traffic of the future, but should 
live in the centre of their length. Doubtless, more foremen and 
labourers will be required at first than later ; but take a road thirty 
miles in length as the work became less, and the road in better 
condition, the worst foremen and labourers could be discharged, and 
the district of the others extended. 

Each foreman should supply himself with a sheet, stating the 
work he is engaged upon. Such sheet to be produced when 
required to be initialled by a member of the council, by the 
surveyor or chief foreman. The foremen should keep the time 
sheets of themselves and men under them ; be accountable for all 
tools, and for the condition of their road-length ; receive and 
check all material, entering same in their account book ; take all 
necessary orders from the chief foreman of the district ; and see the 
whole of the work properly carried out, working themselves. 
The wages for these men should vary from nineteen to twenty-two 
shillings per week, and their ages should be between thirty and 
forty-five years. They should have no power to discharge or 
engage any workmen without first reporting the matter to the 
chief foreman. They shall keep all tool, team, and materials 
accounts of their divisions. 

Chief Foremen. 

I think, at commencing the direct management of the roads, if 
the whole of the urban authorities and b'ghway boards retain 
their own management, three chief foremen will be required. 
Generally, one foreman should take the Great North Bead, and all 
roads east and north of the same, residing at Betford, a road area 
of about 120 miles. One foreman should take the Nottingham 
and Newark Boad, via Southwell, and all roads south, including 
the Nottingham Highway Board, and roads up to 8utton-in-Ashfield, 
residing at Nottingham, a road area of about 100 miles. One 
foreman should take the road from Oldcoates to Bamby, from the 

N 2 
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latter to Newark, and from Newark north of Sutton, including all 
that division of the county, consisting very largely of small local 
i^uthorities, &c. ; a road area of about 100 miles. He should 
reside at Worksop. 

Their duties should be to superintend the entire road manage- 
ment direct from the county surveyor. They should have no 
power to discharge or engage any foreman without first reporting 
the matter to the county surveyor, but should have full power over 
the day labourers. They should take all moneys from the county 
surveyor, for paying the foremen and roadmen fortnightly, and 
pay them direct, entering same in a book provided for the purpose, 
and get a receipt from the men on the labour sheet, to balance 
with the foremen's account. They should set out and direct all 
work for manual labour. They should check and superintend the 
delivery of all material under the material contracts. They should 
arrange and order, on check forms, all horse labour that may be 
required under the team labour contracts, and see the same is 
properly employed and entered in the road foreman's book. They 
should collect all accoxmts that might be owing by the council for 
road maintenance. They should, under no pretence whatever, 
order any new tools, materials, or special work, unless the order is 
signed by the county surveyor ; in cases to avert an accident, or 
to save expense, alone excepted. They should walk the district 
under their charge, as far as practicable, and carefully take and 
keep notes of works required to be done. They should assist the 
county surveyor in every way, in estimating for material, team, 
and manual labour, and any other work. 

Where main roads are repaired by contract under any highway 
or urban authority, they 'should walk over same, not interfering 
in any way with the management, but reporting any matter that 
should require reporting to the county surveyor. They should 
initial the sheets of the foremen and day labourers of the Council, 
when passing at any time other than when paying the wages, 
collecting such sheets when paid, and returning the sheets and 
the duplicate pay-book of the foreman to the county surveyor. 
They should be guaranteed in the sum of 50Z. through a guarantee 
society (the Council paying the premium), for the honest per- 
formance of their duty. They should be paid the sum of 35a. per 
week, rising annually to 21, with an allowance of 10s. per week 
for general travelling expenses. They should work the same hours 
as the workmen, and do their utmost to skilfully manage and check 



Digitized by 



Google 



AND GOUNTY MANAGEMENT. 181 

all extravagance on the roads, filling np any spare time in doing 
any necessary road work. Should any foreman be temporarily 
laid np, the chief foreman should! take his place in every way until 
fresh arrangements can be made. They should keep an order, 
tool account, material, team, and general expenditure book; also a 
careful diary of their day's doings, and should every year, or as 
often as necessary, take stock and furnish the county surveyor 
with a return of stock and tools in their district. 

The steam roller should be under the full direction and charge 
of the chief foreman, and he should pay special attention to the 
economical working of same. 

The chief foreman and the foremen should be provided by the 
Council with overalls and oilskins, so that they may be on the 
roads during wet weather, and be able to deal at once with 
any matters that may only show the work necessary in such 
weather. 

Tools. 

Every foreman should be furnished with the following tools, for 
the use of the men under him, and himself: — 



4 shovels. 


8 pickaxes. 
2 hooks. 


4 rakes. 


3 spades. 


4 road lines. 


6 brushes. 

3 wheelbarrows. 


2 sledees. 

4 small hammers. 


4 scrapers. 



The tools should be repaired by contract on a schedule ; each 
blacksmith should tender every three years, or as often as might 
be required ; and before any tools are repaired, the foreman should 
give a written order to the smith and preserve a duplicate himself. 

Team Laboub and Materials. 

All team labour and materials should be let by tender and contract. 
No material should be received unless previously invoiced, with 
twenty-four hours' notice, the total weight of each truck to be sent 
and the railway weight to exactly correspond, for the latter would be 
taken as correct. If the material be delivered by road, it should be 
weighed (if possible at a public weighing machine), and the exact 
weight of the material sent, with the carter's signature attached. 
All weight checks should be delivered to the road foreman at time 
of unloading, either by the railway company, contractors for 
material, or the carters, on proper forms. 
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Accounts. 

Acconnts of all kinds should be sent to the comity snrreyor 
direct, as soon as the work or contract is complete, and no account 
would under any circumstances be passed, unless accompanied by 
the necessary order for the work being carried out. Accounts 
for tools should be sent to the county surveyor, at least one 
month before the meeting of the County Council. 

County Subybyob. 

He would take the direct management of all the roads now 
under the various parish managements, setting out all work to the 
chief foremen, continually drive over the whole of the main roads of 
the county, and superintend the carrying out, so far as possible, 
his own instructions ; prepare estimates for material, team labour, 
and money payments, advertise for and receive all tenders for work, 
and lay same before the Highways Committee ; keep all accounts, 
and prepare the necessary balance sheets. 

This portion of County Council work being entirely new, and 
entailing endless work, I think it will be necessary to ask the 
Council for some assistance in the surveyor's office. I therefore 
beg to suggest one writing clerk and one draughtsman, to assist in 
carrying out the work thus proposed. 

In concluding my report, I have to acknowledge the kindly 
assistance I have received from each surveyor, and others with 
whom I have been brought into contact, and hope my report will 
prove useful. I have tried my utmost to prepare a scheme of 
management that I think could be well, economically, and 
beneficially adopted, in the interest of the County Council of 
Notts, the present existing authorities, and the ratepayers 
generally. There are very many minor matters that will require 
careful consideration, but as a general scheme I am in hopes your 
Committee will approve of it ; I think it is practical, and I am 
sure it is unique. 

If there is any other matter the members of our Association 
would like information on, or would Uke to see any copies of our 
forms, the writer will be at all times pleased to show any that he 
has power so to do ; and trusts if his paper has not been too long 
to be of interest, it will serve its original purpose, and bring the new 
position of urban and county relations before our Association for 
discussion, and mutual help will be jbhe result. 
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NOTTINGHAMSHIBB COUNTY COUNCIL. 

Ck>NTBAOT f6r repair of the Main Roads under the 
the period of one year from March Slst, 189 to March 31st, 189 
Total mileage, 

To whom payment is to be made 
Date 189 . 



for 



COUNTY COUNCIL OF NOTTINQHAMSHIEK 

Sfboifioation for the Repair and Maintenance of the Main Eoads 
under the 



Name And 


Name and 
Length of 
DiYisioMS. 


liaterialBto 

benMd 
forBepair. 


QMnttty. 


IfFootpathed. 
to be repaired 


Qoanttty. 


Length of BMd. 


Tone. 


Tons. 


Tons. 


Tona. 



















Cabbiaoe Road. 

The whole surface to be swept or scraped as often as required, and on no 
account shall the road, under any condition, be left for more than eighteen 
hours (Sunday, Good Friday, and Christmas Day alone excepted) after rain 
or bad weather, without being carefully attended to. The scrapings, &c, 
when not wanted to repair the footpaths or for filling hollows in the roadside, 
or stone depdts, miist be carted away when dry, and on no account to be 
heaped and left on the roadside. The water-table at the roadside or side 
channels to be liaed with material if soft or too low, and any clay or other 
matter which may prevent this being properly done shall be taken out and 
carted away, and the road filled and rammed with large stone. The channels 
shall be frequently inspected, and kept clear of all obstructions, the whole 
being carefully sided, and outlets cut open at least twice during the twelye 
months. After rain the sand drifts shall be at once removed, and no weeds, 
&c., shall be allowed to grow in the side channels, so as to interrupt the free 
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Gauge. 



Drainage. 



Watering. 

Steam 
rolling. 



passage of the storm water. The material shall be applied to the road care- 
fully, evenly, and smoothly, and frequently raked over, to prevent all tracking 
until the whole becomes one solid mass ; the road, before any material shall 
be applied, being first swept and cleansed free of mud. Where the road is 
fiat, care shall be taken and material allowed to raise the same to the gauge 
mentioned hereafter. Where the road shows soft, weak portions, the latter 
shall be removed, and the road made sound by means of ramming in large 
stones. Where the road shall require the ruts filling, care shall be taken to 
keep the filled-in ruts properly filled with material, so as not to allow other 
ruts to form at the sides ; but no ruts shall be allowed to form after those 
already on the roads are carefully mended. Any loose stone on the road 
between the 1st of April and the 30th of September shall be at once picked 
off. If the road should be blocked with snow, so as to impede traffic, the 
local authority shall forthwith remove the snow, informing the county sur* 
veyor of same, and the cost will be paid according to scale of charges appended 
herewith. 

As far as practicable, all roads shall be formed with a fall of one-quarter 
inch to a foot from the centre to either side. 

The cross drains, gutters, culverts, and other surface-water carriers shall be 
kept in good repair, and free from obstructions; where ditches are above the 
level of the road, the local authority shall see they are properly lowered and 
cleaned out. 

During the summer, water-carts shall be employed watering through urban 
districts at the rate specified in the attached schedule. 

All material shall be consolidated if possible by the use of a steam roller^ 
and where same is hired for use, it shall be paid for at the rate shown on the 
attached schedule. Where new material is consolidated with a steam roller, 
it shall be applied thus : first the edges shall be cross scored from the centre 
to the sides at an angle of 45^ ; then the new material shall be applied, not 
more than two stones thick, rolled, and consolidated, the surface evenly rolled, 
and, if found necessary, a very slight binding material applied, carefully swept 
and watered ; finally, rolled in, and all superfiuous water and dirt swept off. 
The roller shall consolidate at least 1400 square yards of new road surface in 
one day of ten hours. 



Gauge. 



Footpaths. 

Where footpaths already exist, they shall be swept, cleansed, and attended 
to generally, as often as may be required, and such portions as are maintained 
in any other way than by tar paving shall be kept up to an even and proper 
contour. The repair of existing, and making metalled footpaths into tar- 
paved footpaths shall be paid for at per yard run, according to scale of 
charges appended herewith, and not included in the total contract. Before 
any new footpath shall be made, application shall first be made to the 
County Council, and their consent obtained, before any expenditure shall take 
place. 

As far as practicable all footpaths shall be formed with a fall of one quarter 
inch in 18 inches from either side towards the road. 
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Road between Hedge and Hedge. 

The local authority shall see and undertake that all thistles, weeds^ and Weeds, 
nettles on the roadside turf shall be cut down to prevent seeding. 

The local authority shall serve the necessary notices and keep all hedges Hedges aud 
and trees properly lopped and trimmed, according to the requirement of the ^rees. 
Highway Act Should any prosecution occur to enforce the order of the local 
authority, the County Council will assist in every way, and pay the necessary 
costs, first having the same taxed if they think necessary. 

The whole of the materials used shall be subject to the approval of the Materials. 
County Council and their surveyor, and the quantity and quality shall be 
according to the schedule appended herewith ; should any extra material be 
required, it shall be purchased and paid for by the local authority, first having 
obtained the consent and approval of the County Council and their surveyor 
in writing, according to the price attached to the schedule herewith. The 
whole of the materials shall be drawn to the roadside or into the stone depdts 
between May 1st and September 29th, 1890, being ready by the latter date 
for application to the road surface. No material shall, under any pretence 
whatever, after being drawn to the main road, be removed to any other road 
or to any other portion of the main road than where contracted for, except by 
special permission in writing from the county surveyor ; should any of the 
material be drawn to the main road or depdts and not used, it shall be paid 
for by, and remain the property of, the County Council. No stone shall be 
used other than of the gauges shown on the schedule attached. 

Upon the production of the railway, canal, or carters' receipts for material, Pajments. 
the County Council will pay the amounts expended, at their October meeting, 
and will pay 25 per cent, of the amount contracted for manual and team 
labour. No payment will be made for material that is not on the roadside or 
in the stone dep6ts by October. The remaining 75 per cent, of the actual 
contract will be equally paid at the January and April meetings, subject 
always that the roads be repaired to the satisfaction of the County Council and 
their surveyor. 

In case of any dispute, the matter shall be referred to an arbitrator to be Disputes, 
mutually agreed upon, and the payment of the cost of such arbitration shall 
be at the discretion of the arbitrator. 

The local authority shall furnish the County Council surveyor with the Partica- 
particulars of road divisions, lengths, and other reasonable particulars ho may l^^s* 
require, and shall carefully fill in the prices of particulars, so that correct 
payment may be made for any extras. 

The signed contract shall include the whole of the cost of repairs for the Contract, 
twelve months, with the exception of actual new footpath forming or con- 
verting existing macadamised into a tar-paved or other made footpath. 

This signed contract shall not in any way interfere with the present right 
or prestige of any local or urban authority, but shall relate entirely to the 
management of the road and footpath surface. 
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Special Clauses ^ 



Schedule of CHABass upon which this Contract is based, and upon which 
any extra payment may be made. 

N.B. — Prices of all materials under this Schedule for extras to include 
team labour, breaking, and spreading on road surface. 

Name of Road, 



Carriage Soad — 

Granit^ 

Cinders 

' Boulders .. 

Othermaterial 

Footpaths — 

Chippings, granite 

„ cinders 

Ashes 

Tar paving .. 

Other made paving 

Draining, kerbing, or forming'^ 
for same / 

BoHer-- 

Whether hired 

Who from 

the property of Authority .. 



No. of Tons. 



Width. 



Gauge. 



Prioe per Ton. 



Price per yard 
nm. 



Weight 



Price per Day. 



Water Cart»^ 

Whether hired 

Who from 

If the property of Authority 



To hold Gallons. Price per Day. 



Digitized by 



Google 



AND OOUNTY MANAGEMENT. 
Schedule of CBABaEs, &c*'-'(continued,) 



187 



Stww Bemoval — 

Hemoval of snow in carts 
Use of snow-plough and horses 




Special Schedule. 

(To be included in Contract Total.) 

Establishment Charges — 

Clerk's salary, &c 

Surveyor's salary, &c 

Various expenses to be stated and priced in full 



For Twelve 
Months. 

.. £ 



Form of Tender. 
To the County Council of NottingJumishire. 

1, the undersigned, , on behalf of the 

[Local Board] or [Highway Board], do hereby tender for the repair and main- 
tenance of the main roads, and the footpaths co-extensive with such main 
roads, within the district of the said , from the 31st day of 

March, 189 , to the 31st day of March, 189 , subject to the conditions con- 
tained in the annexed specification and schedule, for the sum of , 
subject to any agreed additions or subtractions that may be afterwards found 
necessary, such additions or subtractions in no way invalidating the contract, 
but shall be dealt with as specified according to the specification and schedule 
hereto annexed. 

Dated this day of , 189 . 

Signed 



Witness. 



The amount, £ , is made up as follows : — 

£ s. d. 

Materials 

Team labour .. .. 

Manual labour 

Establishment charges 

£ 



A I 
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Form of Gontraot. 

We, the [Local Board] or [Highway Board] do hereby 

agree with the County Council of Nottinghamshire to repair and maintain 
main roads within the district of the said [Local Board] 

or [Highway Board], and the footpaths co-extensive with such main roads, 
from the 31st day of March, 189 , to the 31st day of March, 189 , subject to 
the conditions contained in the annexed specification and schedule, for the 
sum of , subject to any agreed additions or subtractions 

that may hereafter be found necessary for the due performance of this contract, 
and efficiently carrying out the repair and maintenance of the said main roads 
and footpaths, such additions or subtractions in no way invalidating this con- 
tract, but shall be dealt with as mentioned in the specification and schedule 
hereto annexed. 

In WTTNiusB whereof the said County Council of Nottinghamshire and the 
said Board have hereunto affixed their Common 

Seal the day and year hereinafter written. 

The Common Seal of the County Council 
of Nottinghamshire was affixed this 
day of , 189 , in 

pursuance of a resolution passed at a 
meeting of the said Council, duly held 
on the day of , 189 , 

in the presence of 

Chairman, 



The Common Seal of the 
Board was affixed at a meeting of the 
said Board, duly held on the 
day of , 189 , in pursuance of 

a resolution passed at such meeting, 
in the presence of 

Chairman. 
Clerk. 
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HORNSEY LOCAL BOAED. 



Be Main Boads. 

Copy Opinion of Mr. ALEXANDER MACMOBBAN, 
Barrister 'Ot-Law. 

The Local Goyernment Act 1888, section 11, (1) imposed 
npon the County Council the duty and liability of maintaining, 
repairing, and improving all main roads at their own cost and 
expense. But section 11, (2) contains a proviso to this enactment. 
It provides that an urban authority may claim to retain their 
powers and duties of maintaining and repairing main roads, and in 
such case the County Council are to make them an annual 
payment ''towards the costs of the maintenance and repair and 
reasonable improvement" of the roads. By sub-section (3) the 
amount of such annual payment, if not agreed upon, is to be 
determined by arbitration of the Local Government Board. The 
Middlesex County Council appear to have adopted an interpretation 
of these provisions founded upon the use of the word " towards " 
to this effect, that they are not under any circumstances liable to 
pay to an urban authority the fuU amount of the costs of main- 
taining, repairing, and improving main roads. I do not consider 
this to be the true construction of the section. The intention of 
the Legislature was to transfer to the County Council the entire 
burden of maintaining main roads, and if they maintain them by 
their own staff, they must bear the entire expense. The proviso 
which enables an urban authority to retain the duty of repair 
was not intended to alter, and does not in my opinion alter, the 
ultimate liability of the County Council to bear the entire expense. 
But us in such a case the urban authority would spend, while the 
County Council would have to pay, it was necessary to place some 
check upon the former, and accordingly the Legislature has 
provided that the urban authority shall not necessarily be entitled 
to all they may spend, but they shall receive a payment towards 
what they spend, the amount of that payment to be determined by 
arbitration in case of difference. I am of opinion that the principle 
upon which that amount should be determined is that the url^ 
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authority are prima facie entitled to the entire cost of main- 
tenance, repair, and reasonable improvement, bnt that the Gonnty 
Council would be justified in refiising to pay, and the arbitrator 
would be justified in disallowing, any expenditure which was 
extravagant, unnecessary, or unreasonable. And I consider that 
the contention of the County Council that it is for them to say 
whether they shall grant nineteen-twentieths or one-twentieth is 
wholly untenable. 

The resolution of the County Council is also, in my opinion, 
unreasonable, in that it does not really offer nineteen-twentieths of 
the sum actually expended, but only that proportion if it does not 
exceed the county surveyor's estimate, which may or may not be a 
correct estimate ; I do not see why the Local Board should take 
the risk of this. 

In any case I strongly advise the Local Board not to accept 
any agreement like that of last year, under which they are to 
receive all or part of the sum which the county surveyor shall 
certify to have been expended. The Local Board should not place 
themselves at the mercy of the county surveyor to this extent and 
preclude themselves from going behind his certificate if they think 
fit so to do. 

I think that the Local Board should first of all obtain a copy 
of the proposed form of agreement. Until then they are hardly 
in a position to say definitely whether they should accept or reject 
it. They are, in my opinion, entitled to the entire cost of main- 
tenance, repair, and reasonable improvement of their main roads, 
subject to arbitration in case of dispute, as already stated. And 
they should as far as possible avoid accepting the certificate of the 
county surveyor as conclusive of the sum payable to them. 



Alex. Magmorran. 



2, Elm Goubt, Temple, E.G., 
16^^ July, 1890. 



I ought to have mentioned that the recent decision in War- 
minster Local Board v, Wilts County Council, 54 J. P. 375, though 
not actually in point, bears out the construction which I place 
upon the Act. — A. M. 
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DISCUSSION. 

Mr. W. Bbooee : Just at this time this is a paper which is of 
very great interest to the members of this Association. In looking 
over the paper, there are one or two points which struck me as 
requiring explanation, and upon which I should like a little farther 
information. I notice that the main roads of the urban authorities 
in Nottinghamshire are put down in this paper as costing 4098Z. 
for a total mileage of 54 miles, which appears to me to be a very 
small charge, being in fact something less than 76Z. per mile. 
Does this include the repair of footpaths ? the duty of maintaining 
which I understand, on reading the Act, should, as well as that of 
keeping in repair the carriageways, devolve upon the county autho- 
rities. At present main roads in my district (Richmond, Surrey), 
cost something like 1200Z. a mUe, and that too, without the foot- 
paths, which are mostly paved with York flags, with flat granite 
kerb and channel. As the main roads form the principal streets of 
the town, the traffic is therefore very heavy. Eeferring again to 
the paper, the main roads in the urban authorities' districts are 
maintained at 76Z. per mile. I should like to know if the author 
includes the footpaths in that very small amount. If a road in my 
district will cost 1200Z. per mile for the roadway alone, I cannot 
understand how any urban main roads are to be done at 761. per 
mile. There has been a good deal of discussion as to whether or 
not the footpaths in a main road should be maintained at the expense 
of the county authorities. The Surrey County Council decline to pay 
for the repair of footpaths, and this matter is, I believe, a bone of 
contention in several o^er counties, although in my opinion, as before 
stated, the footpaths should be included in the cost of repairing main 
roads. With regard to the subject of keeping in repair the county 
roads, we have in my district (Richmond), entered into a contract 
to repair the main roads on the system of taking the average cost 
during three years. I agree with the author of the paper that it is 
not a fair system. With heavy traffic, such as I am now having 
over my roads during the execution of the Richmond main drainage 
scheme, when hundreds of contractors' carts are daily passing over 
them, the roads require much more spent upon them to keep them 
in proper order than during ordinary traffic, and for that reason I 
consider the average system an unfair one, as the county should pay 
the actual expenses of repairing the roads as well as the footpaths, 
which I consider form part of the main highway. In conclusion. 
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I have very great pleasure in moving a vote of thanks to Mr. Hooley 
for his very useful and valuable paper on " Main Eoads." 

Mr. J. LoBLEY : This question of main roads has occupied pur 
attention for a good many years. I dare say there are some 
members present who will remember a paper I read at the Annual 
Meeting at Leeds, in May 1880, on the Highways and Locomotives 
Act, 1878. Soon afterwards, that Act brought forth some startling 
tactB, The highway authority had to keep separate accounts 
showing the exact cost of the roads, and the county contributed 
one-half of the cost Subsequently, the Government contributed a 
further one-fourth of the expense, and the local authority then 
received 75 per cent, of the cost of main roads. There is no doubt 
that system worked better than the system of averages. In my 
own county of Staffordshire there was little doubt the policy of 
putting half the cost of the distumpiked roads on the county was 
advocated for the purpose of affording assistance to the rural 
districts at the expense of the towns ; but, to the disappointment of 
many, it often happened that the towns received a greater benefit 
from the county than the amount of the county rate they con- 
tributed. Then we come to the late Act, which puts the whole 
cost of main roads on the county, and the trouble which has arisen 
over the meaning of the word " towards." The Act says, " The 
county shall make an annual payment towards the cost of main 
roads," it does not say that it shall pay the whole cost. The 
County Council may take advantage of that word '^ towards," to 
say they are not to incur the whole liability of maintaining the 
roads. I speak myself quite disinterestedly, because as Hanley is 
a county borough we are not interested in this question like the 
non-county boroughs. Between 1878 and 1888, Hanley became 
a Quarter Sessions borough, and it ceased to get its half cost from 
the county. I will mention to you one fact to show the curious 
effect of averages. When we received our one-fourth contribution 
from the Exchequer, they would not give us the amount calculated 
on the actual cost of the roads, but on the estimafced cost of them 
as turnpike roads. The contribution, therefore, excluded every- 
thing except such work as the old turnpike trusts used to do. 
Thus the grant excluded footpaths, channelling, watering, and 
improvements, and there was little allowance for scavenging; 
consequently our grant was a very small one, compared with our 
length of main roads, and it remained a fixed amount until the 
1888 Act altered things. The taking over of all main roads in 
country highway districts and parishes by the county, is a step in 
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the right direction, but to take over the roads of towns having a 
population of 16,000 or more is a step in the wrong direction. It 
introduces the bad system of dual control — the one authority 
spending, and the other authority paying the money. It would 
be far better for the Qrovemment to give directly to all such 
authorities assistance from the Probate Duty Grant to maintain 
their own roads. The liability of the county to maintain footpaths 
has been settled in a court of law, in the Warminster v. Wiltshire 
case, but we may take it for granted that this law will be altered, 
because it is rather an anomaly for towns of this class to expect 
the county to pave their footpaths for them. No advantage is 
gained by such work being done by the county. The county rates 
must necessarily be higher, and each town will always be struggling 
to get what it considers its proper share of such work. On the other 
hand if all such work is excluded, each town maintains its own foot- 
paths, &c., to its own liking out of its own rates. Mr. Hooley is to 
be specially thanked for bringing the subject forward at the present 
time ; and I have much pleasure in seconding the vote of thanks. 

Mr. J. P. NoRRiNaTON : The question of the maintenance of 
main roads has taken a good deal of my attention, and twelve months 
ago I prepared a report on the subject, believing that the County 
Council of London were going to relieve the vestries of some of the 
cost of their maintenance. I regret to say that this expectation 
has proved futile, as the Council have declined to accept the re- 
sponsibilities thrown on them by the Act The previous speaker 
has referred to the word '* towards '* in sub-section 2, and I wish 
to point out in reference to it that if a County Council take over a 
main road under sub-section 1, it has to be " wholly maintained " 
by the Council, and it is not reasonable that a local authority 
should suffer because it prefers to retain control of the roads, 
especially as the local authority can maintain them more economi- 
cally than the CouncU, and the Council are saved a great deal of 
supervision and trouble. If any County Council has taken advantage 
of that word "towards," to pay ordy a portion of the cost of 
maintenance, it amounts in my opinion to a shirking of their 
proper responsibility, and taking the whole tenor of the Act, I 
believe that if a case was fought out, the decision would be that 
the local authority was entitled to the full cost of maintenance. 
You have in the Act a power of appeal to the Local Government 
Board, and I should like to know whether this point has been 
referred to them. With reference to the maintenance of the foot- 
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paths, or side walks, of main roads, in an ordinary distumpiked 
road, no question has been raised ; the whole of the road, including 
the footpaths, having been taken to. If the (Councils have taken to 
the distumpiked road, including the footpaths, why should the 
question be raised about other roads which have been declared main 
roads, and to which the Councils have been asked to contribute 
the cost of maintenance ? With reference to the method of de- 
termining the amount of the contribution to the local authority, 
the easiest will be to keep separate accounts, showing the actual 
materials and labour used on the roads. These accounts will be 
subject to audit, and I do not think that any difference ought to 
arise concerning them. The question has been raised whether the 
term '' cost of the maintenance " includes cleansing, watering, and 
supervision. I think all surveyors will consider these items 
essential to, and a part of the maintenance, and I believe that this 
is another question which, if fairly fought out, would be determined 
in favour of the local authorities. 

Mr. SiLOOOE : I should just like to say a few words on this 
subject, and to congratulate Mr. Hooley on having brought this 
paper before us at this particular juncture. I take it there is no 
more burning question to surveyors of non-county boroughs than 
that of main roads. I may say, as representing one of those 
non-county boroughs, that we made application to our County 
Council to take over certain roads; the Council has taken over 
those roads, and we are now negotiating as to the amount of the 
subsidy for the maintenance of them. I take it there are many 
boroughs which do not provide a sufficient staff in the surveyor s 
office to keep and make out separate accounts for labour and 
materials spent on each road. My county surveyor asked me for 
such accounts for the last ten years, which it was impossible forme 
to give ; but I was able to approximate the labour and materials, 
and to this I added certain other items, such as watering, 
cleansing, scavenging, &c. I found the county surveyor could not 
see it as I did, but claimed to make out the grant on the three years 
previous average cost of labour and materials only. There can be 
no question that the roads cannot be kept properly in repair with- 
out being watered and swept; but the County Councils take 
advantage of the word ** towards " to escape their full liability for 
the maintenance of the roads. I see that the author of the paper 
agrees that the County Councils should pay all that the main road 
requires for its efficient maintenance in full. I think we all agree 
with him, and personally I wish I had Mr. Hooley to deal with as 
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my county surveyor. It would be useful if some members who 
have made out claims as to footpaths, watering, scavenging, &c., 
would state their experience, and whether their claims have 
been allowed or not. 

Mr. Spines : I have in my hand a report which I made for an 
Alderman of the Cheshire County Council in September last. At 
that time the Council was at a deadlock on the question of the main- 
tenance of main roads, and this gentleman asked me to make a report 
as to the best way of dealing with the matter. The report which I 
made, and which was approved by the County Surveyor, is as 

follows * 

vTTo. "9, Albert SQUABB,MANCHBfirrBB, 

« DwAR Rtr ''September 6M, 1889. 

^' The ordinary meaning of the term is a road which is the means 
of communication between one town and another, and includes both 
the carriageway and footway thereof, although the old turnpikes 
were confined to the carriageway only. For the purpose of sim- 
plification,, main roads may be classified as Urban and BuraL 

URBAN BOADS. 

" Where it is desired by local authorities to declare certain *roads' 
as main roads, it would be well for the County Council to adopt 
some principle or standard as the minimum of excellence which 
they will require of the local authorities. The carriageway should 
have a suitable drain with gullies for carrying off the surface water, 
the surface should be paved with a hard sett having impervious 
joints laid on a stable foundation. The footways should be properly 
kerbed and paved either with flags, concrete, asphalt, or tiles. It 
may not be possible in all cases to obtain those requirements forth- 
with, but an undertaking should be obtained from the local authority 
pledging them to contribute some proportion of the costs (when 
incurred) of completing on this basis any roads the Council may 
determine to adopt. 

" As an illustration, it might be proposed to declare as a main 
road one the surface of which under present conditions would re- 
quire renewal say during the next five years : therefore it is only 
equitable that the local authority should bear some proportion of the 
costs when incurred. It should also be clearly understood that if 
by the extension of building operations on roads or portions of them 
that are unbuilt upon, any land is laid out to the road, then the obli- 
gations to make good that portion added should not be upon the 
Council, but upon the local authority. 

o 2 
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BUBAL BOADS. 

" The practice of constructing these roads varies in diflferent parts 
of the county, generally they are formed of hard Welsh macadam, 
but in the eastern division a local sandstone-grit is used, which is 
of a soft and perishable nature and totally unfit for the purpose. A 
suitable and satisfactory road for rural districts can be formed as 
follows:— A shallow surfsice drain of agricultural drain-pipes with 
proper gullies connected thereto ; a foundation for the carriageway 
to be of cinders with 6 inches of Welsh macadam laid thereon, the 
channels to be 1 foot 6 inches wide, of Kawtenstall or Bugsworth 
setts, the kerbs to be 3 inches by 12 inches, either rough granite or 
Eawtenstall stone, and the footway to be gravelled or cindered. It 
might meet the exigencies of the situation if only one footpath were 
formed. Generally each particular application would require con- 
sidering on its merits, the local circumstances and requirements 
being noted ; but in these also an undertaking should be obtained 
for the completion in aforesaid manner, just as in the urban districts. 

" Finally, urban and rural roads completed on these principles 
would be suitable for the customary traffic, and would not be excessive 
either in first cost or maintenance ; and the adoption of some such 
principles would throw the burdens on the right shoulders, as it 
would be manifestly unfair to call upon the ratepayers at large to 
provide what is justly due from the particular localities affected. 

" Yours obediently, 

" Wm. Spinks, Assoc. M. Inst. C.E. 

*'Mb. Alderman Beeley, 
^^ Cheshire County Council" 

Mr. Vallanob : The remarks of the previous speakers seem to 
be rather in defence of the action of Nottinghamshira My 
county surveyor (Nottingham) has seen fit to advise that the 
County Council shall pay the full expense of the main roads, that 
is for watering, cleansing, scavenging, and all other expenses that 
may be incurred on the roads. I am very glad to say I have made 
that arrangement, and so far it works very favourably. 

Mr. Savage: I am glad to find that Mr. Hooley takes such 
broad views as to the maintenance of the main roads. I do not 
believe in any system of contracting for this work in urban 
districts ; I believe it is much better done by the authorities them- 
selves. There seems to be no question that the word " towards " 
was simply intended to protect the County Council from having to 
repay any extravagant expenditure on roads in urban districts. 
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Mr. Stainthobpb : The experience of Mr. YaUance is quite 
different to that of mine. In my district I have a length of main 
road, and I have certain improvements to carry ont in connection 
with same, but I can get the county surveyor to sanction nothing 
whatever with regard to footpaths, watering, or scavenging. He 
confines himself entirely to the carriageway. I mention* that, to 
show that all the.connty surveyors do not sail in the same boat. 
I think some definite action should be taken by county surveyors 
on this question of main roads. There is just one other point with 
reference to the wages paid in Nottingham. Mr. Hooley says the 
wages of the men should vary from 12^. to 18^. per week. Is 
that not a mistake? I can only say I have great difficulty in 
getting labourers in my district at nearly double the former rate. 

Mr. A. T. Davis : The last speaker rather deplored the hct that 
the county surveyors do not all sail in the same boat. I regret 
they do not all belong to this Association, for if they all belonged 
to this Association, I am sui-e they would settle matters with local 
surveyors as the author has settled them in his county. I think the 
present is a very opportune time for such a paper as has been 
presented by Mr. Hooley, not altogether from the point of view put 
forward by several speakers, but also from another point. It is 
proposed to change the title of this Association, and to distinctly 
include in the title County Surveyors, and I think the present is a 
most opportune time for a paper most interesting to all county 
surveyors, because it will become known among tbem, and probably 
induce them to join the Association. I am sure if they do, it will 
be to their benefit, and, perhaps, also to the benefit of the Associa- 
tion. As a county surveyor, I should like to say that in my 
county we have ceased to work on the average system, which has 
been so much condemned by other speakers, and have adopted the 
contract system ; but unlike Mr. Hooley, we have not contracted 
with the urban authorities, but we have induced them to claim as 
they were entitled to, and in most cases an amicable agreement has 
been come to between the county and those authorities. A speci- 
fication was prepared by me after conference with the various 
surveyors of the rural districts, and an agreement based thereon 
is now in operation. I understand in Mr. Hooley's case local 
authorities make overtures to the county : we make overtures to 
them. I prepared an estimate which was adopted by my Council, 
and overtures were made to the different authorities to undertake 
the work on the specification I prepared, and for that amount, and 
it is now in operation. With regard to urban authorities claiming 
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nnder sub-section 2, section 11, of the Act, I think the phraseo- 
logy of that section clearly proves that the authors of the Act did 
not intend that the whole cost of the roads in urban authorities 
should be paid by the county authorities. I treat watering, 
scavenging, kerbing, and channelling as luxuries to a certain extent. 
They are necessary to urban authorities, but they are not absolutely 
necessary to rural authorities, and I think that the object of the 
framers of the Act was that urban authorities should pay the extra 
amount. 

Mr. G. Eaton-Shorb: I think it would be useful to the 
members of the Association if I just explained how we are being 
served in my county. The author of the paper, to whom I shall 
be pleased to convey my thanks for having brought this matter 
before us, says, with regard to sub- section 2 of section 11, 
he feils to see why it should lead to any difficulty. I think before 
any of us will be able to get the thing on a satisfactory basis we 
shall have to take it into the law courts, and get a decision there 
as to its meaning, as we have to do with nearly every Act of 
Parliament. In Nottingham the author describes how the county 
have come to an agreement with the authorities, and do the work 
under a contract ; but if the work is done under contract it leaves 
the county surveyor with an amount of authority which the Act 
does not justify him in asserting. We claim in Crewe to have our 
roads under our own control. The county gave us that control ; 
of course they could not refuse it. The county decided to pay us 
a certain amount towards the maintenance of our roads. That was 
the first settlement. After a considerable amount of negotiation 
we got them to pay the whole amount, except establishment charges 
and watering. The scavenging we get paid for as before. This 
year they have been advised differently by their legal advisers, and 
they will pay us for footpaths and watering, but not for establish- 
ment charges, but only at the rate of three-fourths of the total 
amount spent on the roads. They did intend to refuse payment 
for footpaths, until they saw, by the decision in the Warminster 
case, that they were liable for footpaths, and then they took ad- 
vantage of this word ** towards," to pay us only three-fourths of 
the cost, which places us in the old position before the passing of 
the Act. I should like to have it more clearly stated whether the 
local authorities are compelled to enter into a contract. I do not 
think they are; I do not see why they should ba The Act 
simply says they shall maintain the roads, that they shall have 
authority over them, and that they shall be maintained to the 
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reasonable requirements of the comity surveyor. I should like to 
know that, because we have called for next week a meeting of 
delegates from all the urban authorities in Cheshire which are 
concerned, with the intention of putting the matter forward with 
a view to arbitration. 

Mr. Wakelam: I should Hke to ask in what years local 
authorities received 75 per cent, of the actual expenditure on main 
roads ? Mr. Silcock said the county authorities should allow a 
certain amount for drainage. I fail to see why they should allow 
money for drainage, as the sewers are laid for the benefit of 
the people living in the houses abutting on tbe road& 

Mr. Gledhill : I beUeve that County Councils will not allow 
more than they can possibly help to local authorities. It is so in 
my county, where I have great difficulty in obtaining grants for 
road repairs, and have been disallowed payment for pitching a road 
with stone in order to widen it, and was told by the county 
surveyor that if he had the power he would not allow payment for 
the metal put upon it. 

Mr. HowABD Smith: There is one question of considerable 
importance, especially from the non-county boroughs point of view, 
wldch has not been touched upon ; that is, whether it is com- 
petent to include under the heading of '' Maintenance " a sum for 
the annual repayment of principal and interest upon loans borrowed 
for the purpose of road-making. The previous speakers have 
approached this question apparently having in their minds only 
macadamised roads, but supposing a main road is paved with good 
stone setts throughout, then in that case, unless the repayment of 
the loan is taken into consideration, and the contribution of the 
County Council is to be based only upon the annual amount ex- 
pended in maintenance, those urban authorities having paved roads 
for the making of which they have borrowed money, will be placed 
at a considerable financial disadvantage compared with those authori- 
ties having macadamised roads ; therefore, I think such circum- 
stance should be taken into consideration, and an allowance made 
towards the annual repayment of principal and interest upon loans. 

Mr. Eaohus : I am afraid this is almost more a question of law 
than of engineering. In many cases it is not the county surveyor 
who is responsible for refusal to grant the amount asked for the 
maintenance of the roadways and footways in main roads. It 
is the Clerk of the Peace who lays down tiie law, and the county 
surveyor has to abide by the law as laid down. Even before the 
1888 Act, I contended that footpaths were included in the main 
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roads ; and with reference to the present Act, an eminent parlia- 
mentary agent once told me that if yon want to arrive at the spirit 
of an Act, go hack to the old Acts and trace their history. Looking 
back thus to the old Highways Acts, I concluded, and it has now 
been decided, that footpaths or footways, as well as roadways, are 
included in the main roads. In answer to a question put as to 
whether expenses incurred in pitching, and similar works, are 
payable by the county, I would point out that by the 13th section 
of the Highways and Looomotiyes Amendment Act, 1878, the term 
*^ expenses " does not include any repayment of principal moneys 
borrowed, or of interest payable thereon, but only includes the cost 
of repairs defrayed out of rates. I put a question to counsel upon 
the new Act as to whether that restriction was rescinded, and the 
answer given to me was that it was practically, though not literally, 
rescinded. Under the old Act we were entitled to half our annual, 
expenditure from the county, based on the expenditure of the 
previous year, and half that grant from the Government, making 
three-fourths of the expenditure, and, I take it, the passing of 
the Local Government Act was intended to give us something 
more than that — in fact, as the marginal note to the 11th section 
of the 1888 Act puts it, '^ The entire maintenance of main roads 
by County Councils." I believe it was intended, in the first place, 
if the County Council maintained the main roads they would have 
to pay the whole cost ; if the local authority maintained them the 
County Council would then have to pay the whole of such an 
amount as the County Council would have expended on the roads, 
not such an indefinite sum as the local authority might think 
well to expend. That is, I believe, the meaning of the word 
** towards " in sub-section 2 of section 11 of the Local Govern- 
ment Act, 1888. If it meant, as some County Councils have, 
contended, three-fourths of the entire cost, or such proportion as 
the County Council in each county thinks fit to give, it might mean 
one-half, or even less ; or, in other words, the subsidy given by the 
Government, to ease the burden of the maintenance of the main 
roads from off the shoulders of the local authorities, might be 
diverted from the purpose for which it was intended, and the local 
authorities, instead of receiving the help intended for them, would 
be worse off than they were before the passing of the Act of 1888. 
The President : It is very clear to me, having heard this discus- 
sion, that it would be extremely desirable if the county surveyors 
throughout the country would join our Association. They would 
then mix with the local surveyors with whom they are dealing ; 
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these matters could be thrashed out in a &ir manner at our discussions 
and it would do both the local surveyors and the county surveyors 
immense good. It is also evident to me that a local surveyor 
would make an excellent county surveyor. He is well acquainted 
with these points, and if he were appointed a county surveyor, it 
would be much on the same principle as makes a poacher a good 
gamekeeper. I think we must thank Mr. Hooley very much for 
this paper. It is the first paper we have hiad by a county surveyor 
since they have been introduced to the Association, and I thank 
him very heartily for his paper. 

The vote of thanks having been heartily accorded, 
Mr. HooLEY, in replying en the discussion, said : I thank you 
very much for having passed this vote of thanks. I am pleased 
to have succeeded in raising a discussion which I hope will help the 
matter in future. In answer to the questions which have been put, 
first by Mr. Brooke, as to the cost of the roads, and the figures I gave 
you, I may explain that the cost of the footpaths was not included 
in that amount. If Mr. Brooke will refer to the paper, he will see 
this year there is an extra payment of 3500Z. for the maintenance 
of the footpaths and other matters, which the county think it is 
a right and proper thing to pay for. As to what Mr. Lobley said, 
I am sorry I cannot agree with him as to urban authorities not re- 
ceiving their share of the repayments. The urban authorities make 
their share of the first payment, and ought to have their fair share 
of the repayment. My Council, I am pleased to say, do not make 
any quibble as to the cost ; but they say they shall pay it, and do 
honestly pay it. In my county, every town has agreed to repair its 
own main roads, and we pay the cost of the roads. This remark 
also applies to Mr. Norrington. We don't shirk anything in 
Nottingham, we pay the actual accounts honestly. As to what 
Mr. Stainthorpe asks about the wages paid to the labourers, we pay 
our men the usual wages paid in the district. It would, I think, be 
very unfair to take the labour from the farmers, really the worst 
kind of labour, and pay higher wages than they pay. As to 
watering, you vnll find that we do pay for watering, if you look 
at the schedule to the paper. As to payment of principal and 
interest for roads paved with setts, I am afraid the gentleman who 
asked the question has not read the Act. The Act clearly says that 
the main roads, and the materials thereof, shall become the property 
of the County Council. It is not likely, therefore, that the Council 
will pay interest on money expended previous to their existence on 
those roads. Gentlemen, I again thank you. 
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THE EIVER MERSEY. 
By W. SPINKS, Assoc. M. Inst. O.E. 

iNTBODUOnON. 

As this meeting is held in a city built upon the banks of a river 
second only in importance in the United Kingdom, and as many of 
you will probably see it for the first time, it occurred to me that a 
paper would help those of you from a distance to see how im- 
portant a factor it is in the material prosperity of some three 
millions of souls who dwell within its watershed, as well as to 
those other millions who continuously embark and disembark at 
this great port, and who are otherwise interested in the con- 
tinuance of its existence. 

It would be well if I state at the outset that, so far back as 
1876, when public attention first began to be concentrated upon 
the idea of the waterway to Manchester being made navigable to 
vessels of the largest class, my late lamented master, Mr. £. 
Vawser, M.I.O.E., one of our past Presidents, read a paper before 
the Warrington Literary and Philosophical Society dealing with 
the tidal portion of the river only ; and that, before the same society 
in 1884, I myself read a paper on the same subject, dealing with 
the rivers beyond the tidal portion. Since that time a mass of 
information has been launched forth at the several inquiries held 
by Parliamentary Committees on the Manchester Ship Canal 
undertaking, and also at the various Local Government Board 
inquiries upon the sewerage schemes proposed for some of the 
towns upon the rivers ; and there has also appeared in the press 
much matter bearing upon the subject. And it is from all these 
sources I have been able to compile this paper ; and in addition my 
thanks are especially due to the following gentlemen, who have 
kindly placed at my disposal much valuable information : — G. F. 
Lyster, Esq., M.LC.E., Edward Gittins, Esq. (Mersey Dock 
Board), Francis Wiswall, Esq., O.E. (Manchester Ship Canal), 
J. A. Saner, Esq., C.E. (Weaver Navigation), Thomas Ward, Esq. 
(Salt Union), C. E. Jones, Esq. (Garston Docks), E, Lewis, Esq. 
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(Widnes), Messrs. Laird Brothers (Birkenhead), T. H. Or. Berry, 
Esq. (Manchester Corporation Waterworks), T. H. Ismay, Esq. 
(White Star Line). 

Part I. — The Upper Estuary. 

Geographical Description. 

If you look at the map yon will see that above Warrington 
there are two series of rivers spreading themselves out, octopus-like, 
over the country, the one rising in the north and flowing southwards, 
the other rising south and east and flowing north and west ; the 
two main streams, the Mersey and Irwell, forming a junction at 
Irlam, flowing thence west through Warrington, where the tidal 
portion of the river terminates at Latchford Weir. Above this 
point the watershed area of the Mersey is 606 square miles, 
with an approximate present population of 500,000 persons. The 
tributary rivers are five in number, and are the BoUin, Dean, Goyt, 
Etherow, and Tame. The area of the watershed of the Irwell is 
312 square miles, with an approximate present population of 
1,700,000 persons.* The principal tributary rivers of the Irwell 
are the Medlock, Irk, Roche, and Tonge. As nearly as I can 
ascertain, the mileage of these rivers is as follows : — 

Miles. Miles. Miles. 

Mersey 20 

Etherow 14 

Goyt 14 

Tame : 20 

Dean 7 

Bollin 25 

80 

100 

Ibwell 40 

Medlock 12 

Irk .. .. 11 

Eoche 13 

Tonge ^ 10 

46 

86 

Total non-tidal rivers 186 

Tidal portion from Warrington Weir to Kew Brighton . . 28 

Total Waterway 214 



* For detailed particulars of the towns in the watersheds, see Table, pp. 225 
etseq. 
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But if this were actually measured along the river bed it would 
be considerably increased. To give an illustration of the sinuosity 
of the various rivers, it is found that the distance from above Bacnp^ 
where the Irwell rises, to Irlam, is twenty-two miles measured in 
a direct line, but measured along the river bed the distance is 
increased to fifty-one miles. 

Bainfall in Watersheds. 

The Irwell has its source at a point on Heald Moor called 
Erewell springs, about two miles north of Bacup, and at an 
altitude of 1325 feet above Ordnance datum, and in eight miles has 
a dedivity of about 800 feet ; the rainfall at the summit being 
about 58§ inches per annum, while at Salford it is 35f inches, at 
Bolton 48, and Bochdale 43. There is thus a steady decrease 
from the summit to the plains. The same sort of thing occurs in 
the case of the other rivers, the Etherow rising above Woodhead 
Tunnel at a height of 1627 feet above Ordnance datum ; the rain&ll 
there being 58^ inches per annum, at the foot of the hills it is 
46^, and higher up, at the head of the valley, 1000 feet above 
Ordnance datum, it is 53i, while at Manchester it is 35§. The 
same gradual diminution takes place on the east side of the range 
of hills towards Sheffield. It is computed that 170,000 gallons 
of water have been discharged by the Irwell in one second over 
the Throstle Nest Weir* at Manchester, and the minimum 
quantity discharged over the Warrington Weir was found to be 
480 cubic feet per minute, and the maximum quantity (although 
it has never been taken accurately) is estimated at about 45,000 
cubic feet per second. 

How THE Water is used. 

It is an interesting speculation to reflect upon what uses all this 
volume of water has been put to before it reaches the tidal estuary to 
be carried away to the sea. If we can carry our minds back some 
100 years, we can imagine we hear the roU of the mighty water- 
wheels which first set in motion the early motors and engines in 
use in the various industries that were plied at that time. As 
the steam engine superseded the water-wheel, the river came into 
use as a generating reservoir; and similarly has the water been 
appUed to other purposes, called into being by the arts of the 

* See Appendix A. 
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chemist^ in their application to printing and dyeing, and various 
other processes in Lancashire's staple industry. You thus see 
how great a factor this water has been in building up the pros- 
perity of this large and important area. But there are other uses 
which are more germane to the interests of this Association. 
Much of the water is impounded before it gets far down the rivers, 
stored, and afterwards served out as the vrater supply to very 
many of the towns in the watersheds ; the water flowing off 
20,000 acres in the watershed of the Irwell. being so used, and off 
21,770 acres of the Mersey, the total present average daily use for 
towns being 5,932,200 cubic feet, and for compensation 5,198,000 
cubic feet. The Manchester Waterworks in the Longdendale 
Yalley form a chain of lakes extending seven miles, containing 
960 million cubic feet.* 

In addition to the water abstracted for this purpose, a con- 
siderable quantity is also impounded and stored for use in the 
various navigable canals which concentrate at Manchester, flowing 
thence via the Bridgwater Canal to Buncom, where they 
eventually emerge into the Mersey. 



Prevention OF Floods. 

In spite of all the water that is impounded and diverted, there 
has been, at times of exceptional rainfall, very heavy flooding in the 
low-lying reaches of the river, which has caused enormous damage 
both to property and stock.! The subject of their prevention has 
received attention at the hands of many eminent engineers, 
amongst whom may be mentioned the late Mr. J. F. Bateman. 
Much has been done to improve the scour of the various rivers by 
different Corporations, and especially by the Corporation of Man- 
chester on the rivers Irk and Medlock, by keeping the channel 
confined within substantial walls, and so preventing both erosion 
and digression. But perhaps the greatest improvement of all has 
been effected by the adoption of the movable weir as invented by 
my friend Mr. Francis Wiswall, A.M.I.C.E., at present engineer 
of the Bridgwater Canals Undertaking of the Manchester Ship 
Canal Company, and who at the time of the erection of the 
Throstle Nest Weir was engineer to the Mersey and Irwell 
Navigation. The Throstle Nest Weir was erected in 1882 and 

♦ See Appendix C. f See Appendix B. 
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its snccess was so complete that it was decided by the Bridgwater 
Nayigation to alter all the fixed weirs between Maitchester and 
Warrington to movable weirs of similar design, but the inter- 
position of the Ship Canal stopped operations after a considerable 
amount of money had been spent. By the courtesy of Mr. Wiswall 
I am enabled to show you a model of this weir, and its principles 
and parts are hereafter described. 

Thbostlb Nbst Weib. 

The weir consists of a series of 14 rectangular sluice gates 
turning on a common axis, and when closed the gates, with the 
framework which supports them, present a surfiace to the stream of 
1400 square feet = 140 feet x 10 feet wide, which is reduced to 
293 feet or one-fifth of the obstruction when the gates are open. 
When closed the gates are inclined at an angle of 35 degrees &om 
the perpendicular, and when open they are suspended in a hori- 
zontal plane. The gates retain their inclined position until the 
water of the river rises to 2 feet 9 inches above its ordinary level, 
when the back pressure is sufficient to cause them to tilt auto- 
matically and release the impounded vmter ; in addition, drawchains 
are provided, by which any or all of the gates can be opened at 
will, and the impounded water gradually released. The river bed 
is laid with a sheathing of stone and timber, and is perfectly level, 
the breadth across the river being 140 feet and length down stream 
83 feet At intervals of 10 feet centre to centre across the river 
bed cast-iron piers have been placed, and these carry a turned 
shafting on which the sluice gates hang and turn in lengths of 
10 feet. The tilting sluice gates, which are framed of English 
oak and planked with pine, are 12 feet long, 10 feet wide, and 
9 feet below the axle. To the centre of the foot of each gate a 
drawchain is attached, and there are two multiple crabs, one on 
each side of the river, and each connected with seven of the gates, 
by which the sluices can be raised or lowered separately at will. 

Pollution 6f Streams. 

Having shown you where the water comes from, I will now 
consider the sanitary condition of the various rivers. In the 
beginning of the year 1888 a conference of nearly all the sanitary 
authorities in the watersheds of the upper estuary was called 
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together by Lord Egerton, as Chairman of the Manchester Ship 
Canal Company, and took place in the Town-hall, Manchester, on 
21th January, 1888. There were seventy-five authorities repre- 
sented, and of that number only five were able to report that their 
sewage was dealt with entirely. Shortly after that meeting I 
issued a number of queries to the surveyors of the several authori- 
ties, with the object of ascertaining the causes of the pollution of 
the streams ; and, taken as a whole, I found that there could be only 
a small proportion of fascal matter discharged through the sewers, 
as, with the exception of Hyde, which is the only town absolutely 
on the water-carriage system, the whole of the towns were either 
on the midden or some form of pail system. 

There is certainly a great deal of discoloration from the waste 
water from manufia^tories, and in some instances no doubt contami- 
nation, but no one can deny but that the condition of all the rivers 
has improved in this respect, and as chemical science progresses 
uses will doubtless be continuously found for the bye-products from 
most if not all processes, so that what does pass into the streams 
may be comparatively innocuous and inodorous, although it may 
be oflfensive to the eye, as it is not altogether possible to remove 
these disagreeable colours. I have already pointed out that in 
former years the river >^ as used for turning waterwheels to a very 
large extent, and to feciUtate this method of motion, a number of 
dams or weirs were constructed, which to-day are in a great measure 
useless, and many of them are in a ruinous state and prevent the 
uninterrupted flow of the water, and also cause much mischief in 
other ways, and the presence of large stones in the beds of the rivers 
adds to their insanitary condition. As a result of my observations 
in the dry seasons of 1884, '87, and '88 at Dukinfield, I found that 
there was little or no water in the river beyond sewage and com- 
pensation water, which owing to these obstructions travelled 
very slowly, and the matter in suspension grew around these stones 
and gave off very offensive odours. It is the custom on most of 
the rivers where the water is impounded for steam or manufacturing 
purposes, to let off the water from the lodges on Saturday afternoons, 
and then to impound fresh water ; consequently, on Sundays, and 
often well on into Mondays, there is very little fresh water passing 
along the streams. 

I have always been of opinion, if greater attention were paid to 
these disused weirs, and the stones removed from the river beds, 
and where the rivers actually pass through the towns, if the beds 



Digitized by 



Google ^— 



208 THE RIVBB MERSEY. 

were inverted and paved, their general sanitary condition would 
be greatly improved. In some towns, I am ashamed to say, I have 
seen closets discharging direct into the river, and that is a 
condition of things that no sanitary authority should tolerate for 
a moment, otherwise they belie their name. Besides the liquid 
impurities that are poured into the streams, there are many solids 
too, and any one acquainted with their banks must have been 
astonished at the amount of soHd matter that is so craftily tipped 
as to be washed away by the very first freshet. Indeed we find 
that in the report of the " Elvers Pollution Commissioners " in 
1869 it states *' that throughout almost the whole course of the 
various streams which here pass over the weir, not only has the 
water been polluted from both house and mill refuse, more or less 
in solution or suspension, but the river has been obviously made 
the recipient of furnace ashes, waste from spoil heaps of various 
kinds, and even earth removed from house foundations." In 
addition to this, there is considerable erosion going on in some 
districts, caused in great measure by the settlings over the shallow 
workings of the collieries ; especially is this the case on the Tame, 
at Dukinfield and Denton. In the tidal portion of the river there 
is great pollution from the immense banks of chemical waste, 
deposited at St. Helens and Widnes, every time that it rains ; this 
will always happen, and no amount of sewage purification will 
ever vary or diminish the evils caused to the rivers by that 
contamination. 

Statutory Provisions to preyent Pollution. 

In 1862 an Act of Parliament was passed, entitled an " Act to 
protect the Waters of the Eivers Mersey and Irwell and of certain 
of their tributaries from certain obstructions," and it is under this 
Act the Manchester Ship Canal Company have powers to take 
action against any offender under the provisions of the Act. In 
addition to this enactment there is the Bivers Pollution Prevention 
Act of 1876, with which you are all no doubt familiar. The Local 
Government Act of 1888, in Section 14, confers powers upon the 
Coimty Councils to enforce the provisions of the Eivers Pollution 
Act, and Sub-section 3 of that section further confers powers upon 
the Local Government Board to constitute joint committees from 
the Coimty Councils of the watersheds of particular rivers, and to 
confer upon them all the powers of a sanitary authority. The 
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County Councils of Lancashire and Cheshire have not been slow 
to avail themselves of the powers conferred by this section, and 
have already memorialised the Local Government Board to con- 
stitute a joint committee, and each has laid its proposals before 
them; but as there is some slight divergence between them, a 
conference is arranged, at which it is anticipated a modus operandi 
will be agreed upon, so that we may shortly expect active measures 
to be tiaken to try and check any further pollution of these rivers. 
We all know how very cautiously and slowly sanitary authorities 
move in the direction of remedied measures, much of which may, 
no doubt, be set down to jealousy, and fear that by reason of the 
increased rates necessarily incurred by the execution of a sewerage 
scheme, trade may forsake a particular district and settle in one 
less heavily rated. Generally, the adoption of a sewerage scheme 
will mean an addition of from 4(2. to 8tZ. in the pound to the rates, 
and it does seem invidious for the Local Government Board to single 
out one place when all alike are equally culpable, and when the 
mischief may still be going on at places higher up the stream than 
the town pounced upon. Eeforms should be initiated where the 
pollution commences, and not at spots where the effect of cleansing 
is untraceable a few hundred yards down stream. There is no 
doubt that the proposed joint committee will be about the best 
piece of machinery to work the Rivers Pollution Act that could be 
devised, as they are certain, from their constitution, to deal out 
justice evenly, and to see that no offenders escape ; they will have no 
interests to serve but the pubUc benefit, and if the results of their 
acts do not turn out to be for the public benefit, when they go down 
to meet their constituents the matter will soon be set right. Of 
one thing there can be no doubt, that when the Municipalities have 
set their own houses in order they will keep a sharp eye on indi- 
vidual offenders, and evils from those quarters are sure to diminish. 
The approaching completion of the Manchester Ship Canal makes 
it imperative that no time should be lost in setting about the 
purifying of the waters it is to receive and retain, otherwise it may, 
and probably will, become nothing else but a chain of elongated 
precipitation tanks, from Salford the whole way to Eastham — ^a 
condition of things which can be very readily imagined, and from 
which the direst consequences may accrue, not only to the un- 
fortunate resHents contiguous to its banks, but to the parties 
responsible for the offences committed. 



Digitized by 



Google 



210 THB BIVEB UERSET. 

Past II. — ^Thb Lower Estuaby. 

Having now learnt something of the sources and sanitary con- 
dition of the water, we will consider the nses to which it is 
put by the traders of the county^ and for this purpose will 
commence at Liverpooly as that is where it was first put to 
nayigable purposes. 

Eably Histoby of the Fobt of Livebpooi.. 

In early times Liverpool was deemed part of the port of Chester for 
customs purposes, and in 1646 the independence of Liverpool was 
asserted by its Corporation, but it was not until 1660 that they were 
successful; and in 1680 the boundaries of the port were defined 
" from the red stones on the point of Werrall southerly to the foot 
of the Kibble Water, in a direct line northeriy, and so upon the south 
side of the said river to Hesketh Bank easterly/' In the reign of 
Anne, 1709, an Act defined the limits of the Port of Liverpool to 
extend as £eu: as ^^a certain place in Hoylake called the Sed Stones, 
and from thence all over the Biver Mersey to Warrington and 
Frodsham Bridges." t'rior to tiie commencement of the eighteenth 
century the banks of the Mersey in Liverpool existed in a state of 
nature, and were without any accommodation for shipping. Near 
the Custom House was a large pool running inland, and then 
known as the Old Pool, or Liver Pool. In 1709 the Liverpool Old 
Dock, the first wet dock ever constructed in England for the recep- 
tion of vessels, was sanctioned by Parliament, and, although now 
filled up and its site occupied by the Custom House, the level of 
its gate-sill is preserved as the datum to which the tides and 
other levels of the Mersey are usually referred. The siU was laid 
1 foot 9 inches below the ordinary level of low-water neap tides. 
In 1840 two Acts of Parliament were passed for the construction 
of the Harrington and Herculaneum Docks by private companies. 
In 1844 the Birkenhead Docks were sanctioned, and in 1855, 
together with the Herculaneum Dock, were transferred to the 
Corporation of Liverpool. In 1858 the whole of the various dock 
estates on both sides of the river, together with town dues and 
other sources of revenue, were transferred to the Mersey Dock 
Board, then first constituted.* 

* See Appendix E, showing extent of docks on the river. 
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Navigation of Upper Eatuaby. 

On ITth June, 1720, an Act received the Boyal Assent, entitled 
** An Act for making the rivers Mersey and Irwell navigable from 
Liverpool to Manchester." The preamble sets forth that "The 
making and keeping the rivers Mersey and Irwell, in the comities 
of Lancaster and Chester, navigable and passable for boats, barges, 
lighters, and other vessels, from Liverpool to a place called Hunts 
Bank, will be very beneficial to trade, advantageous to the poor, 
convenient for the carriage of goods and merchandise to and from 
the towns adjacent, and will very much tend to the employing and 
increase of watermen and seamen, and be a means to preserve the 
highways." 

In the Manchester Historical Recorder there is the following 
memorandum : — " 1721, June 6th. The rivers Mersey and Irwell 
made navigable to Liverpool for vessels of 50 tons." 

In 1794, an Act received the Boyal Assent, entitled, " An Act for 
altering an Act passed in the seventh of George the First for 
making the rivers Mersey and Irwell navigable from Liverpool to 
Manchester, in the County Palatine of Lancaster, by incorporating 
the Proprietors of the said navigation, and to declare their respec- 
tive shares therein to be personal property." Under the reorgan- 
ised company the navigation was considerably improved. In 1872, 
the Bridgwater Navigation Company was formed, and acquired both 
the Bridgwater Canal undertakings and the Mersey and Irwell 
navigation, and on the 5th August, 1887, the Ship Canal Company 
took possession of the properties of both these undertakings. 

The Mersey and Irwell navigation is not strictly confined to 
the rivers, as from time to time cuts were made to avoid the bends 
in the river, and so save distance. The total length of the navi- 
gation from Hunts Bank, in Manchester, to Warrington, where it 
enters the tidal portion of the Mersey, is 19i miles, and there are 
eleven locks to be encountered, having a total elevation of 58 feet.* 
As it is not practicable for vessels to navigate the Mersey from 
Warrington at all states of the tide, a canal was made on the 
Cheshire side to Buncom, where barges can always get sufficient 
draught of water in the river. The distance from Warrington to 
Buncom is 8 miles, and thence to Liverpool 16 miles, making the 
total length of the navigation 44 J mUes or thereabouts. 

"* For particulars of this navigation, see Appendix D. 
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BlYSB GONSEBYANOT. 

The CSorporation of Liverpool had always claimed to be the 
Conservators of the Mersey, but in this they were resisted by the 
Mersey and IrweU Navigation Company, and after much litigation 
it was established that the conservancy was vested in the company. 
This led to the Mersey Conservancy Act of 1842, which made 
special provision for the preservation of the navigation from 
Warrington and Frodsham Bridges to the sea, and constituted the 
First Lord of the Admiralty, the Chancellor of the Duchy of 
Lancaster, and the Chief Commissioner of Woods and Forests, 
** Commissioners for the Conservancy of the Biver Mersey,"* and 
ihey are empowered to appoint an acting Conservator to see that 
the conditions of the Act are observed. The Act prohibits any 
projection or encroachment on the tideway of the Mersey within 
the high water line of a 21-f6et tide without notice in writing to 
the Acting Conservator, and declares such imauthorised encroach- 
ments to be nuisances. 

The Upper Mersey Daes Act of 1860, transferred to trustees, 
upon certain trusts, the dues payable on goods or vessels carried 
along the Upper Mersey above an imaginal^ straight line from 
Eastham Ferry Slip to the north-westerly boundary of the Dock 
Quay at Grarston. 

The Upper Mersey, -pnor to 1876, was dangerous and difficult 
to navigate, the lighting and buoying being kept up by the traders 
without any legal obligations as to its maintenance ; but in that 
year an Act was passed creating a Commission for lighting and 
buoying the Upper Mersey, and authorising the Commissioners to 
levy and receive certain rates and dues. This Act is known as the 
Upp^ Mersey Navigation Act, and its CommissicHier» are a repre^ 
sentative body elected by the Corporations, Local Boards, Eailway 
Companies, Navigation Companies, and Trading Associations con- 
cerned in the river, and their jurisdiction extends from an imagi- 
nary straight line, drawn across the river from Eastham Ferry 
Slip to a point on the north-east bank, distant 20 chains, in a 
south-easterly direction, from the lighthouse at Gtu:ston to Bank 
Quay at Warrington. 

BrvEB Weaver. 

While dealing with the lower estuary of the Mersey, omission 
must not be made of its very important tributary, the Weaver, 
which rises in the south-west of Cheshire, and flows through 
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Nantwich, Winsford, and Northwich, and joins the estuary of the 
Mersey at Weston Point. Its total length is 51 miles, of which 
21 are navigable. Along with its tributaries, the Weaver drains 
550 square, miles of land, or nearly one-half of Cheshire. 

In 1721, three Cheshire landowners obtained an Act of Parlia- 
ment to make it navigable to and from the Mersey to Winsford. 
By 1807, several locks and weirs had been built. In 1829, 
the Weston canal and a tidal basin, at its junction with the 
Mersey, had been constructed, and the navigation was divided into 
ten reaches by means of locks. Since 1843, the navigation has been 
shortened by means of cuts, the channels widened and deepened 
and the locks duplicated, with the result that sea-going vessels can 
reach Northwich. The largest lock at Saltersford is 229 feet by 
42 feet 6 inches, and capable of accommodating vessels of 1000 tons 
burden. The top width of the navigation is 100 feet, the bottom 
width 45 feet, and the depth 10 feet ; its total rise is 37i feet 
As is well known, the valley of the Weaver is the centre of the 
salt industry, and the settling caused by brine pumping has 
extended to a depth of 70 feet, and formed " flashes " or lakes on 
the river which serve as storage reservoirs for the supply of the 
locks. The annual quantity of rock salt mined amounts to 
150,000 tons, and 1,500,000 tons of white salt is manufactured 
from the brine, and about 1,000,000 tons of this is annually 
sl^ipped on the Weaver.* 

Tidal Estuaey. 

In all these various Acts of Parliament, provision has always 
been made for the due protection of the estuary, founded upon the 
experience of successive acting conservators and marine surveyors, 
and it is a well-known fact that no river in England possesses the 
same characteristics in its estuary as the Mersey, and a most 
interesting paper could be written on that subject alone. Many 
eminent engineers have studied the question from time to time, 
and their experience and observations will be found recorded in the 
minutes of evidence of the various parliamentary stages of the 
Manchester Ship Canal Act. An inspection of the charts shows 
how varied and constant are the changes continually going on, nor 
is it to be altogether wondered at when we find that no less than 

• For fuller information about the Weaver, consult * Proceedings ' of Inst. 0.R, 
vol. Ixlii. p. 261 ; also the report for the year 1889 of the Acting Ck>nservator of 
the Mersey. 



Digitized by 



Google 



214 THE RIVEB MERSEY. 

100,000 cubic yards of mud and sand are daily washed from the 
upper to the lower estuary. It appears to be laid down as an 
undeyiating rule, that in order to maintain the deep water channels 
and entrances, on no account must the "tidal backwater" be 
diminished. Seeing of how vast importance it is to the whole of 
England that the estuary should in no way be robbed of the stents 
which regulate and form its channelss it is easily to be understood, 
that those responsible for its conservancy should zealously watch 
over the diversion or abstraction of any portion of the waters from 
the upper estuary, so as to prevent the blocking up of the entrances 
to the docks of Liverpool or the mouth of the river. 

Trade on the Biyeb. 

In the early part of this paper, I referred to the millions of 
people who are indirectly intwested in this river. In 1757, the 
number of vessels trading to and from Liverpool was 1371, and 
the dues paid amounted to 2337Z., while last year the figures had 
risen to 22,662 and 1,062,505Z., respectively.* 

Continuing the illustration further, in order to show the increase 
in the size of modern shipping : in 1869, the pioneer boat of the 
White Star Line, the Oceanie, was put on the station ; her size is 
420 feet long, 40 feet 9 inches beam, and 31 feet in depth, and 
3700 tons burden; whereas to-day, the Majestic, of the same 
fleet, is 582 feet long, 57^ feet beam, and 39^ feet in depth, and is 
10,000 tons burden.! 

From the extraordinary and rapid increase in the size and depth 
of vessels during recent years, it is hardly possible to forecast what 
may happen in the future ; but one thing is certain, and that is that 
the utmost vigilance and care will have to be exercised to see that 
deep water is maintained at the dock entrances; otherwise, the 
trade of Liverpool may materially suffer, and the impending experi- 
ments of sand pumping at the bar will be watched with great 
interest not only by engineers but by the whole country. 

Conclusion. 

From the foregoing remarks you will be able to gather how 
great a power has been this river in building up the material 
prosperity of this important industrial portion of England. One . 

* For comparative table, see Appendix F. 

t For progtess of modern shipping, see Appendix G. 
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hundred years ago it supplied the power to tnm those wat^-wheels 
that set the early machinery in motion. About the same era» too, 
its waters were diverted into those wonderful canals by which 
Brindley revolutionised the whole system of internal communica- 
tion. As the use of steam crept in, water power was abandoned 
and the mill goyt was used for a reservoir from which to draw the 
supply for generating purposes, and thus the river sides became 
more thickly studded with huge workshops. When sanitary 
reformers called the attention of the people to the danger of using 
the sur&ce wells and the much-cherished pump, other sources of 
supply had to be sought, and engineers went to the heads of the 
valleys and impounded the streams and rivulets, forming some of 
the finest systems of water supply known. The trader, too, has 
from time to time made use of its waters, and commerce has called 
upon engineers to provide accommodation for the ever increasing 
multitude of vessels answering her calls. So to-day, by reason of 
Hie evolutions €i mechanical science, we see upon its banks one 
vast industrial district extending in chains for miles and miles ; at 
its mouth are the finest and most extensive docks in the kingdom, 
where are received the food supplies for millions of people ; the raw 
material which shortly comes back from the hands of those people, 
in the form of manufactured products, to be sent all over the world. 
Upon its waters are afloat the most magnificent and marvellous 
vessels that the ingenuity of man has been able to devise and con- 
struct, and which ply to and from the greatest port the world has 
ever knowiL 



APPENDIX A, 

Pabtioulabs of Gauoings at Thbostlb Kest Weib, Manohbsteb, bt 
mt. T. B. FosTEB, C.E., IN 1883. 



Date. 


Time. 


Mean quantity In 
cubic feet. 


April 18th 

April 18th and 19th 

April 19th 

April 19th and 20th 

May3l8t *. .. 

May 3l8t and June Ist .. .. 

Jnne let .. .« 

June Ist and 2nd •• •• .. 


Midnight to Midnight .. 

9 a.m. to9a.m 

Midnight to Midnight .. 
9 a.m. to 9 a.m. ;. .. 
Midnight to Midnight .. 

9 a.m. to9a.m 

Midnight to Midnight .. 
9 a.m. to9a.m 


19,450,000 
20,400,000 
24,500,000 
24,500,000 
15,241,000 
16,300.000 
17,843,000 
18,200,000 
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APPENDIX B. 

Beoobd of Great Floods at Wabbington, the Heights being given above 
Obdnanob Datum and Obsebvations taken in Tidal Estuaby. 



St. Swithin's Day 1828 = 24-25 
St. Thomas's „ 1837 = 23*95 
17th November 1866 = 23-41 
•16th July .. 1877 = 20-75 
♦17th ., .. 1877 = 2182 

Level of Weir .. .. = 16*67 



These heights can be under- 
stood when compared with the 
» water levels of the canals running 
parallel to the river, which are 
22 feet above O.D. 



* On 14th July rain began to fall about 4 p.m., and at 9 a.m. on the 15th 
1 * 40 inches was recorded. From then till 9 a.m. on the 16th, 2 * 83 was recorded, 
or 4*23 inches in about 40 hours. 



APPENDIX C. 



Table showing Amount of Wateb Impounded fob Water Supply 
Purposes, and Yield of Watebshbd in Extbemb Drought, 



Name of District. 


Drainage 
Area in 
Acres. 


Average daily nse of Water. 


For Com- 
pensation. 


For Towns. 


Total. 


1. Bacup .. 

2. Bolton 

3. Bury 

4. Heywood .. .. .. .. 

5. Oldham 

6. Bochdale 


350 
9,340 
8,815 
1,250 
3,280 
2,122 


cubic feet 
36,600 
1,383,000 
275,200 
156,000 
257,920 
149,680 


cubic feet. 
40,000 
876,200 
400,000 
136,000 
480,000 
200,000 


cubic feet. 
76,600 

2,259,200 
675,200 
292,000 
737,920 
849,680 




' 20,121 


2,258,400 


2,132,200 


4,390.600 


7. Manchester water from the^ 

Etherow Valley 

8. AshtoD-under-Lyne, Staly-" 

bridge, and Dukinfield 
(District) Waterworks, from 
the Tame Valley .. .J 


19,300 
2,470 


2,700,000 
240,000 


3,400,000 
400,000 


6,100,000 
640,000 




21,770 


2,940,000 


3,800,000 


6,740,000 


Natural yield of IrwCll water-) 
shed estimated as giving in> 
extreme drought ) 


150,000 


•• 


•• 


64,000,000 



There are no waterworks of any importance except those enumerated above. 

With the exception of Manchester and Ashton Waterworks, the figures quoted 
are from the evidence of Mr. T. B. Foster, O.E., before the Manchester Ship 
Canal Committee, 1883. 
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APPENDIX D. 

Mebset and Ibwbll Nayioation.* 
List or Looks between Hunt's Bank and Wabbinqton. 

Sittiatlao. f^„ 

Howley Quay, Warrington 7 6 

Wooiston 6 

Butchersfield 2 

Millbank ^ 5 

Sandy warps (romoved) .. .. 6 

Giilamanco » .. .. .. 6 

Holmes* Bridge 4 

Stickings .. 3 6 

Barton * 7 6 

Mode Wheel 7 

Throstle Nest 9 

58 
Table oi* Distances. 

Miles. Far. 

Hunt's Bank to Albert Bridge 5} 

Albert Bridge to Barton Lock 5 6 

Barton Lock to Sandywarp's Lock 5 2} 

Sandy warp's Lock to Butchersfield Lock .... 4 7 

Butchersfield Lock to Wooiston Gut 1 4} 

Length of Wooiston Cut 1 6 

Wooiston to Latchford Lock 5 

Latchford to Runcorn .. .. .. 7 7 

Bnncom to Liverpool 16 

44 Si 



* From the Ship Canal News, June 23, 1888. 



APPENDIX E. 



Pabticulabs of the Extent of Dock Accommodation on the Mebset. 
Total Abea of Docks and Quay Space. 



Port. 


Water Area. 


Lineal Quayage. 




acres. 


yards. 


miles. 


yards. 


Birkenhead .. 


164 


2538 


9 


779 


Garston 


14 


2494 


,, 


1566 


Liverpool 


381 


526 


25 


1061 


Liverpool (Manohester Ship Canal Company) 


2 


1336 


•• 


•• 


Runcorn 


15 


•• 


8 


880 


Weston Point 


8 


,, 


1 


373 


Widnes 


11 


2000 


1 


1330 


Total 


596 


4054 


44 


709 
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APPENDIX P. 
Tablc SHOvnio Oboittb or Smrpaia TsAsa at LtmtFOOL. 





Year. 


VeiselB. 


Tonnage. 


Duties. 






1760 


1,245 




2.330 






1800 


4,746 


450,000 


23,400 






1824 


10,000 


1,181,000 


131,000 






1838 


14,820 


2,026,206 


146,000 






1856 


20,886 


4,320,618 


326,800 






1868 


20,218 


5,497,924 


666,400 






1880 


20,070 


7,524,533 


982,378 






1884 


23,940 


8,800,362 


965,258 






1889 


22,662 


9,291,964 


990,551 





A greatly reduced scale of rates came into operation on January 1, 1881. 
On March 1, 1884, a rednoed scale again came into operation. 



APPENDIX G. 

Table SHOwiNa Pboqbesb or 8tbam Shifpivo. Varxous Ybssbls Bijilt bt 
Laibd Beothebs. 



Tear. 



1840 
1846 
1847 
1860 

1870 

1871 

1885 
1889 

1890 



Name. 



H.M.S. Doffer (first 

iron mail steamer) 
H.M.S. Birkenhead 

(first iron frigate) 
St. Columba (mail 

steamer) 
Ulster, MwMtery and 

Connaught (mail 

steamers) 
H.M.S. Vanguard 

(armour dad) 
Spain (Atlantic pas- 
senger steamer) 
Ireland (mail steamer) 
Columbia (Atlantic 

passenger steamer) 
H.M.S. Boyal Oak 

(armour-clad battle 

ship) 



Size of YeBsd. 



ft ft. in. ft in. 

113 X 21 X 9 10} 

210 X 87 6 X 22 6 

190 X 27 X 18 4 

834 X 35 X 19 

280 X 54 X 24 

425 X 43 X 86 

360 X 38 X 19 

463 X 56 X 35 8 

880 X 75 



Tonnage. 


Draught 


tons. 
228 


ft in. 
7 


1,400 


16 


697 


9 


2,040 


13 


3,774 


20 10 


8,925 


20 


2,590 
7,163 


13 6 
22 6 


14,150 


27. 6 



Speed. 



knots. 
10-11 

11 

14J 

18 

14-94 
14 

22 

20 

17i 



Digitized by 



Google 



( 219 ) 



DISCUSSION. 

Mr. A. Paery : I have Tery great pleasure in proposing a vote (rf 
thanks to Mr. Spinks for his admirable paper. It is not a subject 
which many of us can discuss ; but it is of great interest to many 
who, like myself, are natives of the county. 

Mr. A. M. FowLEB : I have very great pleasure in seconding the 
vote of thanks to Mr. Spinks for his useful and valuable paper. The 
paper is very useful indeed^ as it contains many tables of statistics, 
which may be used as reference. It has also come at a very oppor- 
tune time — when Lancashire is up in arms against the pollution of 
the Irwell, and when the Ship Canal is fask on its way to completion. 
The paper comes with very great force now, for when the canal is 
completed the river will be almost entirely changed in its flow, in 
its direction, ^d as a water carrier and as a highway. It is a 
highway now to a certain extent, but it will IjMBCome a much more 
importaiit highway when it becomes a highway for " over-sea traflSc." 
The waters of the Irwell will then have to be locked up, and that 
will consequently create a number of large pools. In forming those 
pools, it will necessarily follow that there will be a great amount 
of subsoil water drained into them, and if that water is polluted 
with sewage from the towns, these locks or pools, whichever you 
like to call them, will act as precipitating reservoirs ; and, as the 
banks of the canal have sloping sides, it will also naturally follow 
that there ¥rill be a large accumulation of filth on them. Although 
the water passes at a considerable rate over the weirs, the wat^r in 
the pools will form a still head, and will therefore be perfectly 
quiet, and have the means of precipitating floccnlent matter in 
itself. ;;What a dreadful source of disease these cesspools would be 
to men who come &esh from the ocean ! It is all very well to say 
that people work in the London sewers, and in the Cardiff sewers, 
but they are men who are inured to it, and men who did not get 
killed in the training ; but bring men fresh from the ocean to the 
sewage pools of the Irwell, and do you mean to tell me that these 
cesspools would not affect the health and lives of such men ? It 
behoves the Ship Canal Company to very carefully watch their 
customers and those whom they employ. This paper comes at a 
very opportune time, and ought to act as a caution to those who 
are concerned. At present it is very nearly all talk, nobody is 
doing anything to purify the sewage, and my idea is that it will 
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be discharged into the river in five or ten years to come as it is 
to-day. 

Mr. K Pritchard : I, like the previous speakers, must thank 
the author of the paper for giving us such a treat. Not only is it 
a treat historically, but it is instructive. To this Association, as an 
association of sanitary engineers, I must re-echo the sentiments of 
the author of the paper, and so strongly amplified by Mr. Fowler, 
as to the future of this great canal from Liverpool to Manchester. 
As an engineering work I am sure we shall be only too glad to see 
its successful completion. As to its being a competitor with Liver- 
pool and its trade, we may hold different opinions, but we must all 
hold the some opinion on this important point, as to the pollution 
or non-pollution of the waterway between Manchester and Liverpool 
The author has referred to a meeting of several authorities in 1888, 
for the purpose of preventing that pollution which was then anti- 
cipated ; and I should like to draw the author's attention to what 
he calls water-carried sewage, and also to the fact that some years 
ago, in reporting on the Mersey and Irwell watershed — the basins 
of the Irwell and Mersey — the Koyal Commission drew careful atten- 
tion as to pollution as between the sewage of a water-closet town and 
a midden town. I should like him to give us his opinion upon that 
particular form of pollution, and the result of his inquiries as to 
the possibility or probability of pollution of the canal when completed 
— that is, the pollution from the closet town, as compared with the 
non-closet town, and taking into consideration the opinion of the 
Eoyal Commission. 

Mr. G. F. Deacon : This paper is a most useful addition to my 
knowledge of the river Mersey, and I thank the author for having 
presented it. It is almost twenty years since I was first consulted 
as to the Mersey, and I have ever since kept up my knowledge of 
the river. I see the author has adopted one of my figures in his 
paper. He mentions 100,000 cubic yards of mud and sand as being 
daUy washed from the upper to the lower estuary ; the lower 
estuary being, I should say in explanation, Liverpool Bay, and the 
upper estuary being all the tidal portion above the mouth of the 
river at New Brighton. The 100,000 cubic yards was about the 
volume of silt which, as I determined by experiment, is brought 
into the inner estuary on each 2r-feet tide, but it is not of course 
right to assume this to be the average volume, which would be less 
as the height and volume of the tide is less. Inasmuch aa the 
volume of the inner estuary has remained practically constant for 
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at least 100 years, and probably for a great deal more, it is perfectly 
clear that the mean yolnme of silt brought into the inner estuary 
(something less of course than 100,000 cubic yards) twice every day, 
is carried out again — not necessarily exactly the same silt, but an 
equivalent quantity. It is most important to fix this fact in one's 
mind before considering the next important step in connection 
with the regime of the estuary. I find that if all the silt were 
deposited, it would raise the bed of the estuary about ona foot per 
annum, wherever the level of mean high water was 10 feet above 
that bed. This simple &ct makes it sufficiently obvious that if 
the power to carry back the silt to the sea were removed, the 
inner estuary of the Mersey would disappear in a very short time. 
Investigating in detail the mode by which the silt is token back, I 
find in round figures that about half the whole volume — ^I mil 
speak, for simphcity, of a 21-feet tide — about half the whole 
volume of the 100,000 cubic yards, that is to say about 50,000 
cubic yards, of silt remains in suspension in the water and is taken 
back by the tide that brought it in. The remaining 50,000 cubic 
yards is probably deposited in difierent parts, according to the 
quiescence of the water ; and, in the upper part of the estuary at 
least, the tide ebbing over the sandbanks has, speaking generally, 
no power whatever to lift it up again and carry it away. With 
the exception of a comparatively slight quantity, it remains where 
it was deposited a few hours before. There is, however, in this 
river, as in all alluvial plains with which the hand of man has 
not interferred, a low-water channel, and it is by the action of that 
low- water channel, and by that action only, that the- greater part 
of the equivalent volume of the 50,000 cubic yards of silt deposited 
from the 21-feet tide is returned to the sea. It is true that the 
proportion touched by the channel of the actual volume of silt 
brought in by each tide is insignificant, but as the banks formed by 
the tide grow, the channel erodes them laterally, in virtue of the 
ever-changing serpentine figure with which we are all so familiar in 
alluvial plains. 

Fig. 4 is a typical section of such a channel, and is pro- 
bably nearly an average of the low-water channel in the upper 
estuary of the Mersey. The concave bank, i. e. the bank into 
which the channel is, for the time being, eating, being the older 
bank, is necessarily the higher of the two. It averages about 
15 feet in height from the bottom of the channel. The depth of 
the channel, measured from the lower bank,^ is about half that, or 
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7i feet, so that in round figures it comes to this, that as the 
channel moves laterally towards the higher hank, that is in the 
direction of the arrow, it cuts away the sand and silt and re-deposits 
about half of it on the convex bank in order to maintain its regime. 
In consequence of their different modes of formation, it is therefore 
convenient to call the higher bank the tide-built bank, and the 
lower bank the chanuel-built bank. With these figures before 
one it is not difficult to see that an enormous quantity of silt may 
be carried away by the lateral erosion of such a channel. But 
the most interesting fact probably still remains to be stated (still 
speaking of course in very round figures), viz. that the low-water 
channel of the Mersey traverses laterally an area about equal to the 
area of the inner estuary, on an average once in ten years. I have 
calculated also, that this being so, tibe volume of sand and silt 
eroded by the low-water channel is nearly equal to half the volume of 
silt brought in upon all the tides in the same period. We therefore, 

Fig. 4. 

LCPT BAHK RIGHT . BAKK 
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inevitably I think, arrive at the conclusion that for every unit 
volume of silt brought in by a tide, about half that volume is 
carried back to the sea by the same tide undeposited, and about 
half is deposited and taken back by future tides, often many years 
later. The most important fact in connection with the invQstiga* 
tion is the inevitable conclusion that the keeping open of this 
estuary, and I may add of many other estuaries also, depends upon 
the freedom with which the low-water channel is allowed to move 
about and erode the sandbanks. Any training, or even any work 
which tends to give the low- water channel a preference for one 
part of the estuary rather than for another, is detrimental, and if it 
largely reduces the lateral erosion, must be fatal. It cannot be too 
strongly urged therefore that important though the training of a 
low-water channel for the purposes of inland navigation may be, 
it can never be undertaken without bringing about the silting up 
of the tide-covered banks through which the channel flows ; and 
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should not therefore be undertaken if the tidal capacity of the 
estuary is important to the scouring of sand from the mouth of the 
river, or if the depth at parts removed from the channel is 
important to riparian communities. In Liverpool we are entirely 
dependent upon the tidal capacity of the inner estuary. If it were 
reduced, the internal waterways of our estuary would be reduced, 
and our dock entrances would become closed ; while a secondary 
but final blow would be the inevitable diminution of depth in the 
bar channel, which would dose altogether if it were not for the 
scour derived from the tidal basin charged twice daily by the 
water flowing past Liverpool.* 

The Pbesidbnt: I personally am greatly indebted to Mr. 
Spinks for this paper on the Biver Mersey. I am unable to add 
anything to the discussion, as I have only been here a short time. 
But I have learned a great deal from the paper, and a great deal 
from the admirable description Mr. Deacon gave us of the deposits 
in the Biver Irwell and the Biver Mersey. This paper and the 
remarks of Mr. Deacon wiU form a most valuable addition to the 
Minutes of onr Proceedings, to which we shall be able to refer 
when any question arises afiiBcting this district. 

The vote of thanks having been accorded with acclamation, 
Mr. Spinks, in acknowledgment, said : I beg to return you my 
sincere thanks for your kind vote in approval of this paper, and I 
am very glad I have been able to collect so much information for 
reference in the pursuit of your ordinary work. Mr. Fowler, very 
powerfiilly I think, argued that it is to the interest of the Ship 
Canal C!o., and the authorities upon its banks, to see that the waters 
of the canal are in such a state that they shall be entirely harmless to 
the seamen and others who come up fresh from the ocean. It is a 
very singular thing that I picked up a newspaper this morning which 
bad the following paragraph, which fully sustains what Mr. Fowler 
said to-day : — *' At the fortnightly meeting of the Altrincham Union 
Bural Sanitary Authority, held at Knutsford yesterday. Dr. Fox, 
medical ofiicer for Mid-Cheshire, reported on a death from typhoid 
fever which had occurred in the township of Partington under 
peculiar circumstances. He said it was one which they must 
regard most seriously. A young man, 21 years of age, a bread- 
winner, the support of his mother, was carried off by a preventible 
disease, leaving her possibly to be a charge upon the rates. The 

* For further information on this subject, see vol. Izxxiv. p. 301, of the 
* Proceedings ' of the Institution of Civil Engineers. 
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cottages, in one of which the yonng man lived, abnt upon the 
Biver Mersey, which here, as elsewhere, has no other appearance 
and character than that of an open sewer. After a long investiga- 
tion, the conclusion he had arrived at was that the pukid 
emanations from the water, and especially from the banks left 
exposed when the water was low, were the cause of the fever in 
this particular casa Would it be possible, having regard to the 
vast interests of local industries, to bring the river into a state of 
decency ? If so, by what body, or combination of bodies, should 
the gigantic task be undertaken? He had thought it right to 
draw attention to this exceptional death from typhoid fever, as 
showing the injurious influence upon a stranger of an atmosphere 
following the course of the river laden with every kind of abomm- 
able odour, to which those who had been born and bred in the 
neighbourhood seemed to be insensible and indifferent, possessing 
the immunity which was often associated with accUmatisation." I 
think that exactly bears out what Mr. Fowler has expressed this 
afternoon. Mr. Pritchard asked for an opinion, or some remarks 
at any rate, upon the report of the Boyal Commission in 1869. 
Since that time most of the towns in the upper estuary have been 
put into a much better condition. They are paved, and in a much 
sweeter condition than when that report was issued. We have 
also impervious pavements and better scavenging, so I do not 
think we have such bad conditions now as then. There are no 
towns on the water-carriage system, but the towns on the midden 
system — which I think is a barbarous system — are in a better 
state than they were twenty years ago. If the paper has done 
nothing else, it has been useful in drawing from Mr. Deacon a full 
and exhaustive statement on the tidal estuary of the Mersey. 
With regard to the area of the watershed above Throstle Nest 
Weir, it is 270 square miles. It would have been presumptuous 
for me to have ventured any remarks or opinion upon the water in 
the estuary, and the 100,000 cubic yards of sand and mud I 
referred to was taken from the report of Admiral Evans, one of 
the Acting Conservators of the Mersey. That report was anterior 
to the reports of the last seven or eight years on the Ship Canal 
question. It is only during the present week that Mr. Deacon 
has been in the box giving evidence on the subject, and I must 
thank him for calling attention to it. It is a very valuable 
addition to the Proceedings of this Association. 
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TRACTION ENGINES AND THEIR EFFECT 
ON ROADS AND BUILDINGS. 

By J. H. BURTON, Surveyor to the Audenshaw Local 

Board. 

Traction engines may be, and no doubt are, exceedingly useful 
and economical in hauling heavy loads from place to place ; but it 
cannot be denied that the wheels in general use, fitted with the 
usual cross plates, are a source of great damage to the roads 
traversed, and that the buildings near the roads suffer severely 
owing to the vibration caused by the working of the engines. It 
would be a waste of time to attempt to prove this, as all persons 
who have had any experience will be willing to admit the facts. 
Some local authorities and private individuals have endeavoured to 
obtain compensation for the injuries, but if contested the necessary 
proceedings are exceedingly costly, and the results (to say the 
least) are very uncertain. Some time ago I was instructed by my 
board (in conjunction with the surveyors of adjoining districts) to 
make frequent observations as to the working of traction engines ; 
to take a careful note of any damage done, and generally to 
prepare a case for legal proceedings. In carrying out these 
instructions I came across a traction engine fitted with Boulton's 
patent spring wheels, the working of which I have carefully 
watched on scores of occasions, and I have found that the injury 
to the roads was almost if not absolutely nil, and that vibration 
was reduced to a minimum. On no occasion, whatever might be 
the state of the weather, have I noticed the wheels to slip, which 
is one great source of damage. My experience is confinned by 
persons who reside or have business premises on the route traversed 
by the said engine, and by the surveyors of Gorton, Openshaw, 
Stalybridge, and Ashton-under-Lyne. I am certain that the new 
wheels are a great improvement on the old ones ; and, if a better 
invention is not forthcoming, it would be well to try to obtain 
their general adoption. It is too much to expect that local 
authorities will be empowered to prevent the employment of such 
engines, and knowing as I do the trouble caused by their use in 
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many localities, I yenture to bring the invention to the notice of 
my brother surveyors, in the hope that it may be of service to 
them. 

The wheel in question is called Boulton's patent traction engine 
wheel, and has been patented by Mr. I. W. Boulton, engineer, of 

Fig. 5. 




Ashton-under-Lyne. The following is a brief description of its 
construction: — ^The driving wheel (which was formerly the 
principal cause of the damage to the roads and the vibration 
complained of) is about 7 feet in diameter and 16 inches on the 
face. The periphery of the wheel is divided into sixty-eight cells 
or compartments, about 6 J inches square and 9 inches deep. In 
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these cells or compartments hard wood blocks are loosely fitted, so 
that they will move easily about, with the grain of the wood 
pointing outwards, each block being bound round with an iron 
strap about | of an inch from the end. The blocks are bedded on 
an indiarubber or other pliable cushion about 5^ inches square and 
1 inch thick. The blocks are loosely attached to the wheel by a 
bolt let into the wood block several inches, the head of which is 
covered by a wooden plug, and which bolt passes through the 
indiarubber or other cushion, and is secured on the inner rim of 
the wheel by a nut. As the wheel revolves, the weight comes on 
three, four, or five of these blocks, as the case may be. The india- 
rubber or other washer gives way, the bolts are pushed up, the 
blocks adapt themselves to the surface of the road, and have very 
much the effect, as has been described, of the putting down of an 
elephant's foot. Perhaps a better idea of the construction of the 
wheel may be obtained on referring to the accompanying 
illustration. 

In confirmation of my favourable opinion, I give the following 
extracts from the proceedings of the last meeting of the Ashton- 
under-Lyne Town Council. "It was resolved that no travelling 
fee be charged for traction engines with Boulton's patent spring 
wheels passing through the borough, except in the event of actual 
damage being done." 

" The Mayor, in moving the confirmation of the minutes, said 
the Council would see from one of the minutes that the committee 
had agreed to accept, without cost, traction engines fitted with 
Boulton's patent spring wheels. They found that these wheels 
did little or no damage whatever, and they thought it would pay 
them better to admit these engines than admit other traction 
engines with the ordinary wheels at the usual payment.'* 



DISCUSSION. 

Mr. Platt : I don't know anything about this particular wheel ; 
I have not observed it personally, but anything which will tend 
to obviate the damage caused by traction engines must be hailed 
with pleasure by surveyors of large towns. Those who have not 
observed it can have no idea of the extent of the damage caused to 
pavements by the old cross-barred wheels. I have three samples 
of paving setts here, which I have brought with me — one a flag- 
stone, and two from Newry in Ireland — for the purpose of showing 

s 2 
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jon the damage eansed by traction engines. The damage done in 
mj borongh is shameful, and according to the present law there 
appears to be little or no remedy. On one road in particular it 
would hare paid our Corporation to have carried every bit of the 
material for nothing rather than submit to the damage which has 
been done. While I don't believe in patented articles being 
brought before this Association, it is a very good thing to have 
this vexed questicxx brought before us. I find that a hard basaltic 
stone, like Penmaenmawr, does not stand such traffic as well as the 
tougher stone of Carnarvon. I have seen 4-inch setts sheared off 
to an edge of about one inch. Mr. Cartwrigbt at Bury is in the 
extraordinary position of having the power of dealing with traction 
engines, as they bave obtained clauses in a recent Local Act thai 
no engines shall come into their borough without notice, and that 
no engine shall travel without paying for the damage, towards 
which the sum of IQOl, has to be deposited. The engine is 
followed up by a Corporation man with a tar brush, and every 
stone that is damaged is marked, and his men go and take them 
up and repair or replace them, as may be necessary. 

Mr. Spinks: I have much pleasure in moving that the thanks 
of the Association be given to Mr. Burton for his paper on Traction 
Engines and their Effects on Beads and Buildinga This particular 
wheel of Boulton^s I have had many opportunities of seeing at 
Ashton-under-Lyne and Stalybridge, and, so fiur as I can judge, 
there is absolutely no damage whatever caused by it, and it is 
almost noiseless. It is undoubtedly a great gain over the old 
type of engine with cross bars. At Dukinfield we were much 
troubled with traction engines, three of them with a load of 5 tons 
to a wheel, in addition to which some of the boilers will weigh as 
much as 18 tons. This led me to make a careful inspection of 
damage, particularly to bridges, and in one case I found the wheels 
had gone through the cantilevers of the bridge. The result of my 
experience is that with these engines the local stone and Derby- 
shire stone is speedily split, and the Clee Hill and Penmaenmawr 
stone they cleave asunder. The flagstone granite rocks from 
Newry I did not find so badly treated as the specimen Mr. Piatt 
has brought us, and with the Carnarvon granite stone there was 
no defect at all. I have paved a road on a 4-inch foundation, and 
I have found the setts were perfectly intact after the engines had 
gone over. There was one occasion on which an engine was going 
over Newry setts when I saw the driver putting lumps of sand- 
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stone nnder the bars of the wheels^ to get a bite. I watched him 
very closely, as I thought there would be very serious damage, but 
I am happy to say there was none at all. I remember on one 
occasion speaking to a fiiend of mine, who was an owner of two 
traction engines, and I said to him, '^ These things are perfect demons 
to my roads ;" to which he replied, " Tour roads are a nuisance to 
these bars; I have to pay ever so much for repairs." I have 
pleasure in proposing the vote of thanks to Mr. Burton for his 
paper. 

Mr. Parry, in seconding the vote of thanks, said : I think roads 
paved with setts suffer more from traction engines than macadam 
roada When the Act was passed allowing the use of locomotives 
on the roads we did not put any restriction upon them, and I have 
never found a place where the cross bars have hurt a road. 

The President: Before leaving the chair I beg to propose a 
bearty vote of thanks to the Mayor for the loan of this Council 
Chamber for the meeting to-day. Wherever the Association have 
held their meetings the Mayor and Corporation have always 
accorded them the use of the Municipal Chamber. Liverpool has 
been no exception to the rule, and indeed we have had the oppor- 
tunity of having our luncheon in the palatial room of this old Town 
Hall. 

Mr. C. Jones, in seconding the vote of thanks, said: It has 
afforded us great satisfaction to have accorded to us this splendid 
room for our meeting, and we have every reason for thankmg the 
Mayor and Corporation of Liverpool for its use. 

The resolutions of thanks were adopted with acclamation. 
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VISITS TO WOBKS. 

(1.) The Mersey Doeks, &c. 

On Friday, Jane 27th, the members of the Association visited and 
inspected the magnificent system of docks, quays, and buildings 
on the Mersey, the property of the Mersey Docks and Harbonr Board. 
The total area of the estate belonging to this great commercial trust 
is 1083 acres in Liverpool, and 506 acres in Birkenhead. The 
total lineal quayage of the Liverpool Docks is 24 miles 185 yards, 
and of the Birkenhead Docks 9 miles 110 yards, while the seven 
Liverpool basins have a farther quayage of 1 mile 376 yards. The 
graving docks of Liverpool have a total length of floor of 
12,489 feet 10 inches, and those of Birkenhead measure 2430 feet, 
making a total length of 14,919 feet 10 inchea The total length 
of the Liverpool gridirons is 822 feet 6 inches. The total water 
area of the Liverpool Docks is over 362 acres, of the Liverpool 
basins 18 acres, and of the Birkenhead Docks 159 acres, making 
an aggregate of 541 acres. Of the three land stages belonging to 
the Mersey Dock Board, the Liverpool stage is 2068 feet long by 
80 feet wide, and has seven bridges connecting it with the shore ; 
the Woodside stage is 800 feet long by 80 feet wide, and is con- 
nected with the shore by two bridges ; and the Wallasey stage is 
350 feet long and 70 feet wide, and connected with the shore by 
two bridges. The dock warehouses have a total capacity for 
storage of 427,462 tons, and the lairages have accommodation for 
7655 cattle. There are over 26 miles of dock railway in Liverpool, 
and 35 miles in Birkenhead. Thirty-seven hydraulic cranes, four 
• steam and forty-two hand cranes, are available for general use in 
the Liverpool Docks ; and four hydraulic, one steam, and nine hand 
cranes in those of Birkenhead. 

The members assembled at the Harbour Master's office, James 
Street, at half-past nine, and drove to the Herculaneum Dock, where 
they inspected on the east and south quays, the 60 fireproof magazines 
for the storage of petroleum excavated in the solid rock, and each 
capable of holding 1000 barrels; and the new tanks which are 
being constructed for the storage of petroleum in bulk. There 
are at present under construction, tanks capable of storing 9500 tons 
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of petroleum^ each tank being sunoimded by a moat, as a precaution 
against the spread of fire. It is the intention of the Dock Board 
to erect here eventually six depots, with a total storage capa,city of 
19,000 tons. The Toxteth dock-sheds, fitted with hydrauhc cranes 
for the loading and unloading of vessels, and the Coburg pumping 
station, with pumps capable of lifting a thousand gallons of water per 
second, and for raising the level of water in the old docks, were next 
visited and minutely inspected. 

The members afterwards proceeded to the Langton Graving 
Dock and saw the 100-ton crane in operation^ the various features 
of the tremendous instrume]:it and the other adjuncts of the dock 
being explained by Mr. Lyster, Jun., and Mr. Le Mesurier, of the 
engineering department of the Dock Board. At the Langton Dock 
the members embarked on the Dock Board steamer Vigilant^ 
where they were received by Mr. M. A. Sweeny, the marine 
surveyor, and went for a sail on the river, being thus afforded a 
comprehensive view of the extensive shipping trade of the port. 
Luncheon was provided by the Dock Board on board the Vigilant 
Disembarking at Birkenhead the lairages were visited, under the 
guidance of Mr. Thompson, and the members were permitted to 
see how cleanly and expeditiously the slaughtering of several 
thousand foreign cattle is carried out Mr. Thompson stated that 
as many as 700 cattle had been landed from a steamer into the 
lairages in 20 minutes, and as many as 2187 head of cattle and 
2000 sheep slaughtered in a single day. Be-embarking on the 
VigilarUy a pleasant visit was made to the training ship Inde- 
faiigdble, and an interesting inspection made of the interior of 
the vessel. This was followed by a visit to the Servia, one of the 
Cunard Atlantic Uners, where tea was served in the saloon. 

After tea, the President proposed a vote of thanks to the gentle- 
men who had accompanied the members of the Association, and given 
explanations of the different works visited ; he said : — I think our 
thanks are due to Mr. Le Mesurier, the engineer of the Dock 
Board, who has done all that he could to make our visit a pleasant 
one. We must also thank Mr. Lyster, Jun., who looked after us so 
well while we were on shore ; and also our thanks are due to 
Captain Sweeny who undertook our navigation so ably. Our 
thanks are further due to the Cunard Company, for having given 
us an opportunity of seeing one of these magnificent ocean grey- 
hounds. I think we shall all remember our visit to the Mersey 
this day. 
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The vote of thanks having been accorded with acclamation. 
Captain Sweeny suitably acknowledged the informal vote of 
thanks. 

The Vigilant afterwards steamed to the Woodside Ferry, where 
the majority of the members disembarked and inspected the Mersey 
Tunnel, under the charge of Mr. W. Eowlandson, the resident 
engineer, and the remainder returned by steamer to liverpool. 

On Saturday morning, June 28th, the members assembled at 
the Municipal Offices, Dale Street, Liverpool, and drove to the 
Salt-water Baths, Pierhead, the oldest baths in the city of liver^ 
pool. 

(2.) The Highfield Street Station of the Liverpool Electric 
Supply Company f Limited. 

The members then proceeded to the offices and works of the 
Liverpool Electric Supply Company, in Highfield Street, where 
they were received by Mr. Holmes, the chief engineer of the 
Company. 

The station has machinery capable of supplying seven thousand 
16 candle-power incandescent lamps. The plant is divided into 
sections, each consisting of one Lancashire boiler, 28 feet by 7 feet 
6 inches, fitted with mechanical stokers, steam pressure 120 lbs. 
per square inch ; one Willan's high speed compound engine indi- 
cating 180 horse-power at 350 revolutions per minute ; one 
compound wound dynamo giving 120 volts and 900 amperes at 
350 revolutions, coupled direct to the crank shaft of engine, and 
carried on same bedplate. The current is supplied to the consumers 
at a pressure of 110 volts, all the feeding mains being in simple 
parallel, and the pressure in each pair being regulated from the 
station. A pair of pressure wires run back from each distributing 
point to the station, where the pressure is continuously registered 
on a recording voltmeter. Accumulators are fixed at the station, 
having a supply capacity of one-tenth of that of the dynamos. By 
this means the current, after 12 midnight, is supplied from the 
accumulators, and the engines are stopped till the following 
morning at 8 a.m. The underground mains are run in iron 
troughs, in which they are supported on wooden saddles, and 
entirely surrounded by bitumen, with which the troughs are filled. 
Suitable distributing boxes are fixed at intervals on the under- 
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ground mains, and contain fusible cnt-ont strips for each pair of 
service lines. The service lioes to the oonsomers' premises are 
lead-covered cables, run in wood troughs, and covered with bitumen. 
The service lines are carried through walls in earthenware tubes, 
and terminate at a double-polenswitch and cut-out on the consumers' 
premises. Specimens of the above system of mains, boxes, and 
service lines, were exhibited. Attention was invited to a street 
lamp, fitted with a 500 candle-power incandescent lamp, and also 
with two 16 candle-power lamps, the latter for use after midnight 
The Hookham electricity meter was shown, and its action explained. 
Diagrams were exhibited showing— (a) The increase in the number 
of lamps supplied by the Liverpool Electric Supply Company, 
from 1000 lamps in January 1888 to 8000 lamps in June 1890. 
(b) The variation in the output of a station at different hours of 
the day and periods of the year, the demand on the machinery 
at the hour of maximum demand in November being twelve times 
greater than in June, (e) A sliding scale of charges as used in 
Liverpool ; the electricity required to run the consumers' lamps 
100 hours per quarter being charged at 12d. per unit, the second 
hundred hours sA 8d. per unit, and any further quantity at ^d. 
per unit. The test room and apparatus used by the Corporation 
Electric Inspector were examined, and the methods used explained 
by the inspector. 

Before leaving the works, the President, speaking on behalf of 
the members of the Association, said: — I desire to thank Mr. 
Holmes most cordially for the reception he has given us to-day, 
and what he has shown us. He has laid everything open for our 
inspection, and he has given us the most lucid explanation of 
everything. In addition to that, he has fitted up some of the 
cables in the engine room, to show the method of laying them in 
the pubhc streets, and done everything in his power to make the 
visit an instructive one. 

(3.) The Liverpool Hydraulie Power Company. 

A visit was next paid to the pumping station of the Liverpool 
Hydraulic Company, in Athol Street, where the members were re- 
ceived by Mr. F. M. Evanson, the resident engineer and manager. 

This Company has been established to supply motive power to 
the public from street mains on the high-pressure hydraulic system. 
The Company has been in successful operation for the past two 
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years in Liverpool, and is supplying a large amount of hydraulic 
power for various purposes with the most economical and satisfac- 
tory results. AlUed companies have heen working for six years 
in London, and for fourteen years in Hull. For lifting purposes, 
hydraulic power is peculiarly adapted ; at the docks and goods 
stetions hydraulic lifting machinery is universally etnployed, and 
also in many large wharves and warehouses ; but it is only since 
thepubUc supply has been given by the Company that the advan- 
tages of hydraulic power could be obtained at a reasonable cost by 
small consumers. The advantages offered by the Company's system 
are, however, by no means confined to small consumers ; for in very 
few instances is the amount of power required by any individual 
firm or company so great that the use of the pubUc hydraulic 
pressure will not effect a considerable saving. Although for lifting 
purposes hydraulic power is unquestionably far superior to any other, 
yet it is not in connection with this branch alone that it now stands 
pre-eminent. For working presses of all kinds, for example, its 
utihty is obvious, as no pumps are needed. The power can also 
be appUed to drive pumps and general machinery, and can be used 
for driving dynamos for electric Ughting, &c. As a means of ex- 
tinguishing fires, the public service it is capable of effecting is so 
great that it has been proposed to establish the system in towns 
with this object only. Passenger lifts of the most modem and im- 
proved types can be erected and worked firom these mains at a 
greatly reduced cost. When hydraulic lifts have been provided, 
upper floors previously tenantless have been at once let at good 
rents, the advantages of obtaining a better light and air, and the 
greater quiet of the upper floors being eagerly sought after by 
tenants. However great the amount of work required to be per- 
formed, and for which the power is available, it is unnecessary for 
private firms,' within the Company's districts, to have any steam en- 
gines, boilers, chimneys, steam pumps, gas eugines, tanks, or skilled 
attendance on the premises. Much valuable space is also saved. 
The Hydraulic Power Company's system is equally well adapted for 
the smallest hoist or crane at present worked by hand only two or 
three times a day, and for the largest installations. The cost of the 
power, whether for a small or large plant, is in direct proportion to 
the work done, there being practically no standing expenses. There 
is no work of an intermittent character, such as Ufting or pressing, 
too small or too large for the Public Hydraulic Power. 

Upwards of twelve miles of mains are already laid, and further 
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extensions are being rapidly proceeded with in the central districts 
of the city, so that power will now be available for passenger lifts, 
or for other purposes, in all the principal buildings. 

The pumping station is situated in Athol Street, on the banks 
.of the Leeds and Liverpool Canal, and the mains are kept charged 
by powerful pumping engines. The reservoir of power consists of 
capacious accumulators loaded to a pressure of 750 lbs. per square 
inch, thus producing the same effect as if large supply tanks were 
placed at a height of about 1600 feet above the street level. The 
power is available day and night, and on Sundays (if required), all 
the year round, at a pressure of 750 lbs. per square inch ; a pressure 
which enables small machines to perform a large amount of work 
with a very small quantity of water. The progress of the London 
undertaking is illustrated by the number of gallons of water power 
delivered and machines at work during — 



July, 1884 
„ 1885 
„ 1886 
„ 1887 
„ 1888 
„ 1889 

Jan., 1890 



Gallons delivered 


Number 


per week. 


of Machines. 


363,000 


96 


977,000 


235 


1,380,000 


387 


1,773,000 


527 


2,377.000 


720 


3,317,000 


912 


3,680,000 


1022 



In Liverpool, also, very good progress has been made, and more 
especially so during the last two or three months, since the diffi- 
culties with the Corporation have been satisfactorily settled by an 
arrangement whereby the Power Company has been granted facilities 
for extending its mains to any premises situated within the 
Company's district where power may be required. At the present 
time there are nearly 250 machines at work or contracted for, and 
the quantity of pressure water pumped is now about 700,000 to 
800,000 gdlons per week. 

The mains in pubUc streets are laid at the Company's expense, 
the service pipes only being charged to the consumers ; and where 
it is desired, machines will also be provided, for which payments 
can be made either by deferred instalments or otherwise, as may 
be arranged. For a small annual sum the Company will undertake 
the inspection and adjustment of machinery worked from its mains. 



Digitized by 



Google 



240 



VISITS TO WOBKS. 



Where the power is required at some distance from the existing 
mains, special arrangements, involving only a small and temporary 
additional rental, are made for its supply, and the Company will lay 
special mains, without extra charges, where the nse of the power is 
guaranteed of sufficient amount. The quantity of water used is 
measured through a meter, like gas ; the consumer, hy this arrange- 
ment, merely paying for the power actually expended. The 
amount payable for all the consumptions between 4000 (the 
minimum quantity) and 300,000 gallons per quarter, are given in 
a table, so tiiat the accounts rendered can be compared at once there- 
with. There is a minimum quantity of power water, namely, 
4000 gallons per machine per quarter. For example : — 



Minimum for 1 machine 
« 3 „ 

n 6 » 



Gallons 
per quarter. 



4,000 

8,000 

12,000 

24,000 



Charge per quarter 
as per Schedule. 



d. 







There is a charge for rent of meters, in addition to charges for 
power water, which is approximately 58. per machine per quarter, 
which includes the necessary inspection and maintenance by the 
Company's officials. In some cases the cost of lifting by the 
Company's power is as low as one farthing per ton lifted fifty feet 
high, and in all cases it is the most economical power that can be 
employed in lifting and pressing operations. The first outlay for 
hydraulic warehouse hoists, &c., is very much less than for gas 
engines of equal power, and, of course, also very much less than 
for steam engines and boiler, &c. The Company's pressure is 
available for fire extinction through hydrants specially constructed. 
An injector fire hydrant is the best means of utilising the ^wer 
for this purpose. This hydrant is connected to the power mains 
and also to the water supply mains, and a combined jet of great 
force and volume is passed through the ordinary hose and nozzle, 
the hydrant increasing the pressure given by the waterworks supply 
to any required amount. 

The Pbbsident said : I should like to say, on behalf of the 
Association, that we thank Mr. Evanson for the opportunity he 
has given us to-day of seeing these works. We have seen a trans- 
mission of power which has come into force quite lately, which 
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enables people to have power delivered at their doors in a remark- 
able manner. It is a new growth. It is not only an engineering 
snccess, bnt I believe I am right in saying it is a great financial 
success, and I hope that financial success will continue. We are 
on the best of terms with the company ; and I think all present can 
understand that, when they see the manner of man Mr. Evanson is, 
no trouble whatever is given to the authorities, and I thank Mr. 
Evanson for his kindness to-day. 

Mr. Evanson briefly acknowledged the President's remarks. 

The members then drove to St. George's Hall, and in the Crown 
Court — 

Mr. MgEie proposed a hearty vote of thanks to the President 
for his kindness, and for the hearty reception which he had accorded 
to the members on their visit to Liverpool. He also referred to the 
great exertions which the President had made to get through his 
evidence before the Parliamentary Coomiittee so as to be able to be 
present at all their meetings. 

Mr. C. Jones, in seconding the vote of thanks, said that had 
been the most interesting and instructive session the Association 
had ever held. 

Mr. AssMEAD (Bristol), as the senior Past President present, 
supported the vote of thanks to Mr. Boulnois, and it was adopted 
with acclamation. 

The President, in acknowledgment, said: I thank you most 
heartily for the vote of confidence, if I may call it so. I have been 
on my trial, and I hope I have been acquitted of all blame of not 
making this meeting a success. You all understand I have been 
very closely engaged before a Parliamentary Committee, and all 
members who have been through that ordeal will imagine that I 
should prefer to be here rather than there. Fortunately, I got 
through my cross-examination in time, and I hope with satisfaction 
to the city, and was able to be her^. I was most ably helped by 
every body, by my assistants in my office, and by all the members 
at this meeting. Wherever we have been in Liverpool we have 
been most cordially received ; we have been able to see everything 
that it was possible to be shown at the different works we have 
visited, and I hope the members who have been present at those 
works have profited thereby. I thank you very heartily, and so 
long as I am your President I shall endeavour, as in the past, to 
continue in the future to have the interests of the Association very 
dear to me. 
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(4). The Royal Infirmary, 

The members then proceeded to the new Eoyal Infirmary, which 
is approaching completion. 

In order to arrange the plan of the new Eoyal Infirmary in 
accordance with modem requirements, a greatly enlarged site was 
absolutely necessary. This has been obtained by absorbing the 
narrow street called '' Pembroke Gardens," and purchasing a large 
strip to the north of it. The enlarged site covers the greater part 
of the space between Pembroke Place, Dover Street, Ashton Street, 
and Brownlow Street. Advantage has been taken of the 184 feet 
frontage to Pembroke Place for the administrative block. This 
at once strikes the keynote to the general arrangement of the 
building. On the soutii of the administrative department a wide 
corridor leads to one at right angles to it, running east and west. 
The wards are arranged in six blocks, three on either side of this 
latter corridor, giving a total of 290 beds. Where the two corridors 
join is placed the principal staircase, and the two principal lifts. 
The wards of the first floor are for females, and those on the second 
floor for males. The oblong wards to the south-east and south- 
west, on the second floor, take 32 beds each. On the first floor 
they are curtailed, to give space for small pay- wards, and rooms for 
sick nurses in the south-east ; and for operation rooms in connection 
with the " Thornton," or Otetetric Ward, in the south-west block. 
All the wards have a scullery, a sisters* room, a doctors' room, a 
separation room for two beds, a dining or convalescent room, and a 
receptacle for patients' clothes. Two of the north wards are circu- 
lar, and contain eighteen beds on each floor. The lecture theatre on 
the ground floor, and the operating theatre, with a top-light, on the 
first floor, are placed between the north-east and north-central wards. 
The Out-Patients' department is situated between the administrative 
block and the main building, and is approached on the west side of 
the administrative block through an archway. On the west side 
is a range of doctors' rooms with dressing rooms attached. At the 
end of the department are the dispensary and drug stores, which 
communicate also with the main bmlding at the foot of the staircase. 
The laundry and mortuary are on the south-east side of the hos- 
pital, and have been most carefully considered. To the south of 
the laundry the existing Nurses' Home has been retained, while a 
new covered way gives it a sheltered communication with the 
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hospital. The chapel is at the west end of the main ground floor 
corridor^ and a large recreation hall^ on the same floor, is contrived 
tmdemeath the south central ward. The administrative block is 
devoted, on the ground floor, to business offices, on the first floor 
to the officers of the staff, on the second floor to nurses and lady 
superintendents, on the third floor to maidservants, and on the 
fourth floor to the kitchens and their adjuncts. A tramway runs 
direct from the kitchens to the head of the lifts in the centre of 
the building. The new Infirmary is to be erected of local grey brick, 
with dressings of red Buabon terra-cotta, the roofs being covered 
with Westmoreland slates. Glazed bricks will be largely used in 
the interior. The fioors will be of oak blocks, laid on concrete. 
The drainage of the building has been most carefully considered, 
being placed under the special care of Mr. Sogers Field, C.E., in 
conjunction with the Architect, A. Waterhouse, B.A. The heating 
of the building will be by steam generated in boilers placed under 
the laundry, though not to the exclusion of fireplaces. The 
radiators wUl be in the centre of the wards, supplied with fresh air 
from channels passing under the floors and open on both sides. 
The open fireplaces are placed against smoke and ventilating 
stacks also in the centre of the wards, the heat of the fires thus 
accelerating the removal of the vitiated air. The contract has 
been let to Messrs. Holme and Green. 

(5.) The Walker Engineering! Laboratories 

Consist of a building of three stories, attached to another of one 
story, the latter being the wood-working department, which was 
completed and opened about a year ago. The main building 
consists of three floors, and is built in terra-cotta and grey brick, 
of which the whole of the future college buildings will be con- 
structed, and of which the new infirmary, as well as the chemical 
laboratories, are already built. In order to assist the visitor in 
viewing the building completely, it will be well to describe the 
various features, in order to take the course of inspection best 
suited for the purpose. The visitor enters by means of a fine 
arch of terra-cotta work of Norman character, and^finds himself in 
a vestibule at the foot of a few steps leading to the main entrance 
of the hall, separated from it by means of a screen of folding doors. 
Granite columns support arches through which the visitor passes 
into the hall, which is spacious, the walls being decorated with 
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fSftience work, and the floor paved with a mosaic pattern of simple 
though elegant design. Here stands a fall-length marble statue 
of H.R.H. the late Duke of Albany, by Count Gleichen, presented 
by Sir Andrew Walker. To the right is a balcony looking over 
the main laboratory, and arranged so that the work going on may 
be seen by visitors without the necessity of entering the laboratory 
itself. Passing straight onwards, on the right is a passage leading 
by stall's to the porters' rooms, and on the left is the *cloak room 
and dressing room of the students, which is lofty, and has an iron 
gallery running around it, on which are lockers for coats and 
clothes suitable for workshop use. Descending a few steps, im- 
mediately in front of us is the wood- working department, separated 
from the main building by a fireproof door ; while to the right, 
there is a side door through which the larger laboratory can be 
entered. The first object which strikes the attention is the 
imposing testing machine, manufactured by Messrs. Buckton, of 
Leeds, and capable of not only breaking a specimen by the force of 
100 tons, but, by means of a special contrivance by which the 
position of the centres can be altered, of testing equally the finest 
and most delicate work. Passing around the testing machine, 
opposite the office, is seen a milling machine, for cutting iron and 
steel, which it may be remarked is a tool now taking a very 
important place in engineering workshops. Near it is a planing 
machine, and beyond, a number of lathes by the best makers, 
together with other similar machines, amongst which are a cutter 
grinder, a grindstone, &c. In this corner (that is to say, in the 
corner farthest from the door which the visitor entered) is a fitters' 
bench, and the lockers for the students' tools ; while by means of 
an iron circular staircase, ascent can be made to the fioor above. 
At the end of the laboratory is the dynamo for generating the 
electric current by which the main building can be lighted, which 
is driven (in common with all the machinery in the place) by 
means of a vertical engine of 40 horse-power. This engine actuates 
the main shafting, which runs along the centre of the laboratory, 
and gives motion to the counter-shafting of the various machines, 
and can be seen above, on the other side, attached to the main 
girders. Above, also, may be observed the travelling crane, which 
can be moved from one end of the laboratory to the other, and 
with its assistance an amount of experimental testing and other 
work can be done, which a comparatively small staff might be 
unable otherwise to accomplish. Near the vertical and smaller 
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engine is a larger experimental engine^ which develops 150 horse- 
power. This engine^ which is on the triple-expansion principlOi 
has been mannfactared by Messrs. Forrester & Go., of this city, 
and they have spared no pains to make it one of the most perfect 
specimens of the kind. It has been designed specially and solely 
for experimental work, and by its means it is hoped that, not only 
will students be enabled to be taught in a thorough manner the 
theory of the steam engine, the manner of testing it, and taking 
indicator diagrams, but also many other measurements can be 
conducted which cannot be made in ordinary practice, and elaborate 
experiments may be carried out upon various points which are at 
present matters of discussion and difference of opinion in the 
engineering profession. Near this engine is a larger lathe, as well 
as a shaping machine and a drilling machine, all of which are of 
the most modem construction ; and also a Worthington pump for 
hydraulic experiments. Over the two engines is another smaller 
travelling crane, which will be invaluable for purposes of examina- 
tion, experiment, and change of pipes, &c., for the larger engine 
is arranged so that it can be converted into machines for presenting 
no less than sixteen types of engines. We now, through the door 
by the experimental engine, enter the boiler house. Here, on the 
right of the door, is the small forge and anvil, and beside it one of 
the experimental tanks ; while against the wall is the boiler for 
driving the smaller laboratory engine, which is of the locomotive 
type. In the comer near it is a furnace for melting brass and 
iron. The floor extends only over a portion of the boiler house, 
and on the side where it is not carried is fixed the large marine 
experimental boiler, the mountings of which rise above the level of 
this floor. The boiler, which is of ^inch steel plate, is of special 
construction, and has been tested by hydraulic pressure to 400 lbs. 
on the square inch. Beneath the floor are the coal bunkers, and 
the three furnaces by which the whole building is heated by a 
high pressure hot-water system, by Messrs. King, of this city. A 
temporary passage has been made across to the farther entraiice of 
the wood-working department, and the visitor on entering by it 
sees a room 100 feet in length, in which is a range of carpenters' 
benches, and running along the wall, a row of ten wood-working 
lathes driven by means of a 12 horse-power gas engine. This gas 
engine (which is enclosed in a pitch pine stmcture with, glass sides) 
also actuates the general joiner, which consists of a circular-saw, 
wood-planing machine, &c., and other wood-working tools, such 
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as a band-saw, hand-planer, and emery grinding machine ; also a 
dynamo by which the whole of the carpenters' shop is lit by electric 
light. There are yarions other smaller machines visible ; and the 
visitor, passmg to the other end of this department, and by the 
office, again arrives at the main hall, through the fireproof door, 
and ascends the broad stone staircase, which is, like all the rest of 
the building, lighted either by electric Ught or gas, by means of a 
special arrangement of compound gas and electric light fittings, 
and arrives at the museum, in which are already some cases, 
although at present it has but few models as specimens. This 
museum, it is hoped, will be of great importance as an educational 
feature, not only for showing models of what has been done, but 
also specimens of examples of corrosion or fracture, or the effects 
of wear and friction, as also examples of the various materials used 
in engineering construction. Such museums have not at present 
' been made a sufficiently important feature of English engineering 
colleges, although occupying a very important place in such 
institutions abroad. From the museum the lecture hall is reached, 
which has been most elaborately fitted — the arrangements of the 
black board and lecture table being worthy of examination. The 
hall itself is found to have acoustic properties of an excellent order, 
and there are separate desks for 130 students. The fittings of 
the hall are pitch pine and teak, and the roof bears evidence of 
skilful designing on the part of the architect (Mr. Alfred Water- 
house, E.A.), as well as of the excellent work generally observable 
on the part of Messrs. Brown and Backhouse, the contractors. 
Passing through the lecture hall we come to the apparatus room, 
where models for lectures are made ; and next to it a large class 
room, and next to this the professor's private room, and the 
assistants' room next to it, which forms a convenient ante-room. 
Adjoining the latter is the head of the circular staircase previously 
mentioned, from which coign operations in the laboratory may be 
overlooked when necessary, and ready access gained to the ground 
floor. Passing down the passage (which goes under the raised 
slope of the lecture hall), we come again to the end of the museum, 
and proceed by a staircase on to a mezzanine floor, from which 
the upper tier of seats of the lecture hall is reached. This floor 
overlooks the museum from a balcony, running along which is an 
ornamental railing. Ascending still further, we come to the top 
floor, and, turning to the right along the passage, find ourselves in 
the drawing hall. This fine hall occupies the whole width of the 
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bnilding, and is well lighted on north, east, and west, while the 
artificial lights consist of gas pendants of elegant design, but not, 
as in other cases, combined with electric light. The electric light 
here is arranged in the following manner: each student has a 
drawing table, and oyer each table (forty in number) hangs a 
separate electric light from the roof. Adjoining the drawing hall 
is the lecturer's room, through which we arriye at the private room 
of a second engineering lecturer, and emerge in a passage in 
which is a smaller class room, and also the students' room. Above 
this apartment, in a portion of the roof, is constructed a photo- 
graphic room, and a room lighted by means of a skylight, where 
copies of engineering drawings and tracings may be made. 
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of the 



te an Q. 



:300C 



was 

rears 
the 
ily I 
erect 
then 
idgi^ 
)resei 
:33,0<u 



:32,0(i. 



i:22,0(i. 



Premiums ofifered. 



£150, £100, and £50. 



Five of £75, each 
saccessfol competi- 
tor being required 
to send in complete 
designs. The Archi- 
tect finally selected 
received a commis- 
sion of 5 per cent. 
oiD cost of works. 

£200 (merging in 5 
per cent, commis- 
sion), £100, and £60, 



1st, £120. 2nd, £80. 
3rd, £60. 



Remarkf. 



Ist, 5 per cent, on cost 
of bailding. 2nd, 
£100. 3rd, £60. 



Size of Oonncil chamber, 57 feet 
by 36 feet. Area, 1996 super- 
ficial feet. 



Size of Council chamber, about 
43 feet by 34 feet. Area, about 
1462 superficial feet. 



This refers to the Council 
house, and not the Town Hall, 
which is simply used for 
meetings, &c. Size of Council 
chamber, 60 feet by 50 feet. 
Area, 3000 superficial feet. 



Size of Council chamber, 48 feet 
by 30 feet. Area, 1440 super- 
ficial feet. 



Size of Council chamber, 38 feet 
by 38 feet. Area, 1444 super- 
ficial feet. 
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Remarks. 



1 of Council cLamber, 43 feet 
28 feet 6 inches. Area, 
25 superficial feet. 



S Town Hall was erected 
''irly 80 years ago, before 
) town was incorporated, 
1 is not at all adequate for 
)sent requirements, 
building was not carried 
k in accordance with the 
scessful drawings, but the 
chiteot was employed to 
>dify and alter his design 
a large extent. 

?i 
& 



of Council chamber, 86 
t by 36 feet. Area, 1296 
erfioial feet. 



i 



Digitized by 



Google 




255 



*8<peotor, thdeiOO. 

uding gag, 

ical Officer 

ending Libi 

Collectors 

ctures, ten 

I^arWessions, aii£60. 
Jorough a] 
fade, Comnj 
r's residence 
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Ab<l!lerk's,BorJ£50. 
School Boi 
jlice Court i 
■rooms, Fir( 
jitendent of 
Ins, Caretak 
C^orpd., Medical £50. 
•n Market, 
Chamber, d 

'h Committ< £100. 
Qgineer, Bo 
department 
Auditors' ; 

1 the repo: 
idations of 

Nfchamber, (»0. 
office, Poli 
ices, Cells, 



Remarks. 



This building is very good in 
most respects, and much ad- 
mired as a handsome structure. 

Size of Council chamber, 87 feet 
6 inches by 87 feet, with an 
alcove 19 feet by 9 feet 
6 inches. Total area, 1568 
superficial feet. 



The Building was erected by 
the Corporation ; the Borough 
Architect prepared the plans. 

Size of Council chamber, 55 feet 
by 81 feet (exclusive of al- 
coves). Area, 1705 superficial 
feet. 



Inadequate for present require- 
ment. 



The premium merged in the 
commission of the authors of 
the premiated designs, who 
were employed to carry out 
the work. 
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Remarks. 



g committee saw 
wn Hall and liked 
hat it has been re- 
t Portsmouth. 
3il chamber, 56 feet 
Area, 1344 super- 



g (an old one) has 
rged and altered 
es. 



mcil chamber, 10 

feet. 

acil chamber, 2040 

feet. 
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VOLUNTARY EXAMINATIONS. 



SYLLABUS. 



Thx Association or Municipal and Sanitabt Enginsbbs and 
SuBYBTOBS have undertaken the holding of Voluntary Pass 
Examinations for Candidates for Surveyorships under Municipal 
Corporations and the Local Goyemment Acts. 

Two Examinations are held in each year ; one in April, and one 
in October, in London* 

The Examinations are by written papers and vivd voce^ upon the 
four following subjects : — 

Ist. Engineering as applied to Municipal Work. 

2nd. Building Construction and Materials. 

3rd. Sanitary Science as applied to Towns and Buildings. 

4th. Public Health Acts, and Bivers Pollution Acts. 

Examples of the class of questions proposed to be asked under 
these heads are appended hereto. 

Candidates are allowed two hours to answer the questions under 
each of the four heads, and are not necessarily required to answer 
all the questions set in each paper, though not less than four 
must be taken : marks are given for all questions properly answered. 
The viva voce examination is held after the written papers have all 
been sent in, and is directed to the further elucidation of the 
answers to the papers on each subject, and to such practical points as 
fairly arise therefrom. 

The Examinations extend over one or two days, as circum- 
stances may require, and in the latter case the arrangements will be, 
as far as possible, as follows: — 



First day 



Second day 



10 to 12 .. 
2 „ 4 .. 
6 „ 7 .. 
9.30 „ 11.30 
1 „ 4 .. 



Engineering. >» 

Building Construction. 
Sanitary Science. 
Public Health Law. 
Viod voce Examination. 
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The total ntunber of marks required to conBtitute a pass is 
60 per cent in each of the subjects. 

Each candidate has to fill a Form of Application, to be obtained 
from the Secretary. 

The fee for each Examination is SI. 8«., one guinea to be paid 
on application, and the balance on the day of examination. Should 
the candidate fail, he will be entitled to present himself again at the 
next, or any subsequent Examination, on payment of one-half of the 
above fee. 

No further charge will be made to the candidate than the fees 
above mentioned. 

Candidates that do not present themselves for the Examination 
forfeit the entrance fee. 

Successful candidates are entitled to receive a Certificate in 
the form of a *' Testamur," signed by the Examiners for the time 
being, and countersigned by the President and Secretary of the 
Association in Council. 

Further details and particulars may be obtained on application 
to Mr. Thos. Cole, Secretary to the Association, 11, Victoria 
Street, S.W. 



SUBJECTS OF EXAMINATION. 

I. — Enoinbbbing as applied to Municipal Woke: 

A. Land Surveying and LevelliDg. 

B. Hydraulics. 

G. Drainage and Sewerage. 

D. Water Supply. 

E. Road Making. 

II. — Building Cokstbuotion : Stbength or Matebials: 

A. Materials. 

B. The Construction of Public and Private Buildings. 

C. Building Bye-laws. 

III. — Sanitabt Scienob as applied to Towns and Buildings: 

A. Ventilation. 

B. Sewage Disposal. 
G. House Drainage. 

IV.— Public Health Aots. 
Biybbs Pollution Aots. 
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EIGHTH EXAMINATION. 

The Eighth Examination of candidates was held at the Offices of 
the Association, Westminster, on the 4th and 5th October, 1889, at 
which the following Examination Papers were set to the candidates. 

Subject: — Enginberino as applied to Municipal Wobk. 

Examiner: — W, Geo. Laws, M. Iiut. O.E., City Engineer^ 
Netocastle-on- Tyne. 

1. Sketch a small farm of three or four fields, and show where you would 

run your main lines to survey it, showing also what 'Uie" and 
" proof" lines you would measure. 

2. Give a short description of a field level, and of its use in practice. Show 

why errors of collimation, and the error due to curvature, are increased 
in levelling on a slope, and may be neutralised by taking equal back 
and fore sights. 

3. Explain the terms " Hydraulic Mean depth," and ** wetted perimeter," 

and their relation to each other. 

4. It is necessary to carry a main sewer across a small stream liable to 

floods : the invert level of the sewer and ordinary water level of stream 
are alike. How would you deal with the difficulty ? 

5. How would you, in draining a town, proportion the size of the sewers to 

area drained, and what are principal factors to be considered ? 

6. Specify, shortly, for laying a 5-feet brick sewer 20 feet deep, in doubtful 

ground, where you have reason to expect water. 

7. What proportion of the rainfall (average say 30 inches per annum), 

would you calculate on impounding in hill pasture districts, where the 
ground varied from 700 feet to 1800 feet above sea level ? 

8. State what you know of Deacon's system for the detection of waste in 

the water service mains of the town. 

9. Describe and sketch a "Macadam" road, and compare it with the 

" Telford" road, noting the points of diflference. 

10. What paving would you advise for the streets of a manufacturing town, 
where the traffic was rather heavier than an average? Specify for it. 
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Sttbjbct: — Building Constbuotion, &o. 

Examiner : — A. M. Fowler^ M. Inst. C,E., Borough Surveyor^ 
StocTcpori, 

" A. — ^Matkbials." 

1. State the component parts of Concrete, viz. : — 

Cement Concrete. 
Lias Lime Concrete, and 
Ordinary Lime Concrete. 
Specify the test which should be applied to the Cement and the Limes. 
How the same should be mixed and applied to the work, and what 
they are most suitable for. 

2. In applying Wrought Iron Girders and Cast Iron Columns for the support 

of walls or floors with a bearing of 30 feet, and supporting a safe load 
of 45 tons equally distributed; give a sketch of the girder and 
specify shortly how the metal should be put together, stating the 
tensile strain per square inch to which the metal should be tested 
without fracture. State the thickness of cast-iron columns i<x rooms 
16 feet high to support the above. State how the metal should be 
made, and the test you would apply for cast iron. 
8. State the class and qualities of Timber most suitable for outside and 
inside work, viz., window frames, doors, joists, floor boards,' roof 
framing, and plaster laths. 

4. Specify the quality and workmanship of Plaster for ceilings, walls, and 

cornices, giving the trade terms. 

" B.— CoNSl'BUOnON." 

5. Give a sketch, plan, and longitudinal and cross section of a public Plat- 

form for viewing public demonstrations, to seat about 500 persons, 
marking thereon the scantlings of the timber and foundations, and the 
mode of framing the timbers. 

6. Give a sketch of a warehouse 100 feet long, 30 feet wide at one end and 

20 feet wide at the other, four storeys 14 feet high each ; figure the 
thickness of the walls, and state the mode of constructing the same 
fireproof, how the roof should be framed^ showing the eaves and sky 
line in elevation. 

7. Describe how the outer walls of a dwelling house of the first class, three 

stories high, should be built if faced with stone. Give a sketch of a 
cross section of the wall, showing the bond, footings, and termination 
under the eaves ; ventilation, and the precautions to prevent damp 
rising. 
6. State how you would form valley gutters of lead. How would you apply 
it at the joining of roofs with chimney stacks, skylights, giving tli^ 
weight per square foot necessary, and a sketch showing arrangement 
of fall in the gutter, specifying the trade terms and construction? 
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Subject : — Sanitabt Soibnob. 

Examiner: — CharleB Jones, A. M. Inst. C.E., Surveyor to the Local 
Board, Ealing, W. 

1. Give the principal clauses in the Model Bye*Law8 relating to the 

Ventilation — 

(a) Of Buildings — Interior. 

,, Exterior, space at rear, &c. 

(h) Streets— Widths, Exits, &c. 

2. Describe (with sketch) the best mode of Ventilating House Drains. 

3. Ditto „ „ „ Sewers. 

4. Give a description of the best form of w.c., together with the Flushing 

and Ventilating ariangement connected with same. 

5. Describe generally the " Milk of Lime " process — its suitability or other- 

wise for treating Town Sewage — and the grains per gallon required 
when used alone or in combination with other chemicals. 

6. State under what circumstances the application of Sewage to Land may 

be desirable — and give some details as to its application — either as Raw 
Sewage or a Clarified Effluent. 

7. Describe the best methods of dealing with the Sludge. 

8. State briefly the general principles to be observed in the preparation of a 

scheme for the drainage of a town of 25,000 inhabitants. 
(a) When the town presents almost a dead level. 
(h) Where moderate but sufficient gradients can be obtained. 

9. Describe the best method of Flushing the Sewers of a town under the 

preceding (a, h) conditions. 
10. State briefly the arrangements necessary to the efficient drainage of a good 
middle-class dwelling house, 
(a) Detached Villa. 
(6) One of a Terrace. 

(Sketch of above, not to sccUe.) 



Subject '.—PuBLio Health Acts and Biyebs Pollution Aots. 

Examiner:— W. Santo Crimp, Assoc. M. Inst CK, F.G.S., M.S.L, 
Surveyor to the Local Board, Wimbledon. 

1. What is the difference between a *' drain " and a " sewer '* ? 

2. Define the duties of a local authority with regard to the sewers belonging 

to them. 

3. The owner or occupier of any premises within the district of a local 

authority is entitled to cause his drains to empty into the sewers of 
that authority upon observing certain conditions. Define those 
conditions. 

4. What steps must a local authority take before commencing sewerage or 

sewage works without their district ? 
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5. Define the principal subjects with regard to which an urban authority 

may make bye-laws. 

6. What Acts are wholly or in part incorporated with the Public Health Act 

for the purpose of enabling any local authority to supply water within 
their district ? 

7. Existing cellar dwellings are only to be let or occupied on certain 

conditions. Define those conditions. * 

8. Under certain circumstances, notice to abate a nuisance must be served 

upon the owners of the premises. Define those circumstances. 

9. What steps must a local authority take before serving notices to make 

up a road under the 150th section of the Public Health Act ? 

10. In what manner, and under what Act, may ruinous or dangerous buildings 

be dealt with ? 

11. What is the main object of Part II., Section 3, of the Rivers Pollution 

Prevention Act, 1876 ? 

Ten candidates presented themselves for examination, of whom 
the following six satisfied the Examiners, and were granted their 
certificates of competency : — 



Aspinall, M. (Cardiff). 

Bucknall, H. (Stratford-on-Avon). 

Gaffney, F. S. B. (Athleague). 



Noakes, H. S. (Tunbridge Wells). 
Preston, T. (Bradford). 
Thomas, T. (Neath). 



NINTH EXAMINATION. 

The Ninth Examination was held at the Institution of Civil 
Engineers, Westminster, S.W., on the 18th and 19th AprU, 1890, 
when the following Examination Papers were set to the Candidates. 

Subjbot: — Engineebino as Applied to Municipal Wobe. 

Examiner : — J, Lohley, M. Inst, C.E. 

1. Plot the accompanying levels for a section of a new street. Horizontal 

scale 1-500. Vertical scale 1-50. From the kerbstone at A plot on 
section the intended finished surface rising from A at a gradient of 
1 in 49. Compute the amount of excavation in cube yards, allowing 
for a depth of 6 inches for macadam and 12 iDches for foundation of 
rock, &c. The width of street is 20 feet between the channels. 

2. Show on the accompanying Plan the main lines and ties you would chain 

in surveying the streets. Describe any angles you think should be 
taken by a theodolite. 

3. Explain how you would extend a straight line for Surveying purposes, 

such as laying out a new road over a hill — ^both with and without a 
theodolite. 

4. Give a ready means of measuring the height of a factory chimney where 

access can be had to the groimd at its base. 
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5. State under what circumstanoes circular sewers are preferable to ^gg- 

shaped, and vice versa, 

6. Describe briefly the leading principles of the following systems of 

sewerage :— (1) Ordinary, as in London. (2) The separate provision 
for rain, as in Beading. (3) Capt. Liernur's. (4) Mr. Shone's. 

7. In the first of the above systems, what amount of rain is it necessary to 

provide for? Give the amount in gallons at the outfall in 24 hours 
for an area of 2000 acres. 

8. State the nature of the provision to be made for rainfall exceeding the 

amount stated in the preceding answer. 

9. A 15-inch pipe sewer, 200 feet long, with a fall of 1 foot, is considered 

sufficient to drain a certain area ; what extra depth would the sewer 
have to be laid at its lower end to enable a 12-inch pipe sewer to 
discharge about the same quantity of sewage ? 

10. State the capacity in gallons of a tank 200 feet long, 40 feet broad, and 

10 feet deep. Also of a tank 16 feet long, 13 feet broad, and 11 feet 
deep. State the pressure in each case per square foot on the bottom. 

11. A water main descends from a reservoir A delivering water to a building 

at Bt passes across a valley at C» ^^^ nses on the opposite hill side, 
supplying building D- A w 300 feet, D is 93 feet, B is 171 feet 
above C ; calculate the water pressure per square inch at each point, 
By D ^^^ C> disregarding friction and distance. 

12. Sketch across section of a street 50 feet wide with heavy traffic —showing 

proper proportion of footpaths and short specification of all work 
necessary, excluding excavation. 

SuBJBOT: — BUILDIKO CONSTBUOTION, &0. 

Examiner:^ James Lemon, M. Inst. C.E., F.B.LB.A., F.SJ., F.O.S. 

Matesials. 

1. Describe the following materials for a Warehouse :— 

Concrete. I Lime. I Stone. 

Bricks. | Cement. | Iron. 

2. Write a brief specification for the following work : — 

(a) Slater — Countess slates. 

(b) Plasterer— Walls, Partitions, and Ceilings. 

(c) Plumber — ^Watercloset outside, and superior ditto inside, with 

sizes of pipes. 

CONBTBUOTION. 

3. What size of timbers would you specify for a floor 16 feet by 12 feet, 

to carry a moving load of 1 cwt. per foot super; the mode of calcu- 
lation to be shown. 

4. Draw a sketch plan of double framed floor, 24 feet by 18 feet, and give 

dimensions of timbers, moving load H cwt. per foot super. 

5. Draw a cross section of a concrete floor, rendered with cement on top, and 

supported by rolled iron girders, the span of girders being 14 feet, the 
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distance apart or span of arches, their rise, and thickness to be figured. 
The load to be carried by floor 2 cwt. per foot super. 

6. Draw a cross section of a kingpost roof for a 25 feet span, to rise one- 

third of span, and figure dimensions of timbers. Principals supposed 
to be 10 feet apart. 

7. Draw cross section of iron principal for roof of 40 feet span ; figure 

dimensions of rafters, struts, ties, &c Principals supposed to be 
10 feet apart. 

8. What is the safe load on a rolled iron girder 12 inches deep, and area of 

flange 4 inches for a span of 16 feet ; show the calculation. 

9. Give the dimensions of a wrought or cast iron girder to carry a 41 -inch 

wall, 20 feet high, the span being 16 feet. 
10, Show by a sketch, with figured dimensions, how you would shore up the 
front wall of a dangerous building, to prevent it falling into the street. 

Note. — The Sketches need not be drawn to Scale. 



Subject : — Sanitabt Soiknob. (Vbntilation — Sewage — Housb 
Dbainage). 

Examiner : — Charles Jonet, A. M. Inst. C.E. 

1. Give generally the best mode of ventilating ; — 

(a) Middle-class dwelling house. 

(b) Public hall. 

2. Give the chemical composition of a pure atmosphere. 

3. Describe the best mode of maintaining a pure atmosphere in sleeping 

apartments generally ; and any special apparatus suitable for lodging 
house and hospital. 

4. Describe in general terms your views as to the treatment of sewage farms 

in a town where water carriage system only can be adopted. 

5. Give four illustrations from personal observation of the work done upoa 

" sewage farms (name the farms), 
(o) Crops grown. 
(6) Financial results. 

6. Describe three sevei-al systems of treating sewage other than by irrigation. 

7. Sketch ground plan of modem villa, say 40 ft. frontage, with various offices, 

lines of drains and house connections. 
(a) Also section of same to one pair floor with bath room and lavatory. 
(h) Also sectional lines of drains, and describe the most approved 
mode of laying and jointing same. 

(c) Describe the best method of preventing the water supply from 

being contaminated. 

8. Sewer gas having been discovered in a house, describe the best mode of 

testing the drain and discovering the defects. 
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Subjikjt: — PuBLio Health Acts and Eivebs Pollution Acts. 
Examiner ;— T. De Oourcy Meade, A. M. Inst. CLE. 

1. Define the meanings assigned by the Public Health Act, 1875, to the 

words " Street,'' « House," " Drain," and « Sewer? " 

2. What Sewers within the District of a Local Authority are not vested in 

and are not under the control of the Local Authority ? 

3. Four houses (A, 6, G and D) are without drains sufficient for effectual 

drainage. A, B and G adjoin and are situated within 30 yards of an 
available public sewer. D is 40 jards from such sewer. What powers 
are given to the Local Authority to enforce drainage of these houses? 
If an alternative method is provided, state it. 

4. State, generally, what powers Local Authorities have in relation to the 

supply of water for public and private purposes ? 

5. What powers are given to Local Authorities with respect to Mortuaries, 

removal of dead bodies, and places for Post Mortem Examinations ? 

6. What powers are given to Local Authorities to regulate the line of 

buildings in streets in Urban Districts ? 

7. What powers are given to Local Authorities as to making, or contributing 

to the cost of making, new Public Koads and constructing Public 
Bridges? 

8. The OfBcer of Health finds premises (within a District to which the 

Artisans' and Labourers' Dwellings Act of 1868 applies) in a condition 
dangerous to health, so as to be unfit for human habitation. Describe 
the procedure under the Act of 1868, and assume that the owner of 
the premises disputes the decision of the Local Authority ? 

9. What are the requirements of the Model series of Building Bye-Laws 

issued by the Local Government Board imder Section 157 of the 
Public Health Act, 1875, as to the height of rooms, and scantling of 
timber used in the construction of domestic buildings ? 
10. State the objects of the Rivers Pollution Prevention Act, 1876, and the 
sources of pollution defined by Sections 2, 3, 4, and 5 ? If you have 
any practical knowledge of the working of this Act, give your views 
as to its utility or otherwise, and state reasons for the conclusions you 
have arrived at. 

Six candidates presented themselves, for examination, of whom 
the following four satisfied the Examiners, and were granted their 
certificates of competency. 

Gatchpole, J. H. (Hendon). I Miller, J. E. (Durham). 

Gibbs, L. (Walsall). | Wood, J. W. (Rochdale). 
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BOAED OP EXAMINEES. 



Lbwis Anoell, M. last. CE., F.B.I.B.A., Borough Engineer, West 
Ham (Past President). 

H. P. BouLNOis, M. Inst. O.E., City Engineer, Liverpool (President). 

W. Santo Cbimp, Assoc. M, Inst. C.E., F.G.S., M.S.I., Assistant 
Engineer, London County CouncU (Member of Council). 

C. DuNSOOMBB, M.A., M. Inst. C.E., late City Engineer, Liverpool 
(Vice-President). 

E. B. Ellioe-Clabe, M. Inst. C.E., late County Surveyor, West 
Sussex (Past President). 

A. M. FowLEB, M. Inst. C.E., late Borough Surveyor, Stockport 
(Member of Council). 

T. Hbwson, M. Inst. C.E., Borough Engineer, Leeds (Vice-President). 

C. Jones, Assoc. M. Inst.' C.E., Surveyor to the Local Board, Ealing 
(Past President). 

W. G. Laws, M. Inst. C.E., City Engineer, Newcastle-on-Tyne (Past 
President). 

JAS. Lemon, M. Inst. C.E., F.B.I.B.A., Consulting Engineer, South- 
ampton (Past President). 

Jos. LoBLBY, M. Inst. C.E., Borough Engineer, Hanley (Past 
President). 

T. De C. Meade, Assoc. M. Inst. C.E., Surveyor to the Local Board, 
Homsey (Vice-President). 

E. Pbitohabd, M. Inst. C.E., 37, Waterloo Street, Birmingham (Past 
President). 
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CANDIDATES WHO HAVE PASSED THE 
EXAMINATION. 

Date of Certificate. 

May 7, 1887 .. Adcock, C. (Liverpool). 

May 1, 1886 .. Angell, J. A. (Leytonstone). 

May 1,1886 .. Ashmead, H. (Clifton). 

Oct. 19, 1889 .. Aspinall, M. (Cardiff). 

Oct. 16, 1886 .. Ball, G. (Scarborough). 

May 12, 1888 .. Barnes, S. W. J, (Ealing). 

May 12, 1888 .. Bayley G. H. (Salford). 

Oct. 16, 1886 .. Beard, E. T. (Lincoln). 

May 12, 1888 .. Beynon, J. C. S. (Exeter). 

Apr. 18, 1889 .. Blizard, J. H. (Southampton). 

Apr. 13, 1889 .. Bradley, J. W. (Burnley). 

Nov. 17, 1888 .. Brown, E. E. (Bridlington Quay). 

Oct. 16, 1886 .. Brownridge, C. (Leeds). 

May 12, 1888 .. Bryans, J. G. (Sunderland). 

Nov. 17, 1888 .. Bryning W. G. (Liverpool). 

Oct. 19, 1889 .. Bucknall, Hy. (Stratford-on-Avon). 

Apr. 18, 1889 .. Carter G. F. (Leeds). 

May 8, 1890 .. Catchpole, J. H. (Hendon). 

May 1,1886 .. Coales, H. G. (King's Lynn). 

Oct. 22, 1887 .. Cook, J. (Bury). 

May 12, 1888 .. Cooper, C. H. (Wimbledon). 

May 7, 1887 .. Cooper, F. E. (Liverpool). 

May 12, 1888 .. Crow, A. (Stratford, E.). 

Oct. 16, 1886 .. Crowther, J. A. (Leeds). 

May 7,1887 .. Dearden, Hy. (Leeds). 

Apr. 13, 1889 .. Dixon, W. B. (Wolverhampton). 

May 1, 1886 .. Fenton, W. C. (Sheffield). 

Nov. 17, 1888 .. Field, W. C. (Eastbourne). 

May 12, 1888 .. Finch, A. E. (Finchley). 

May 7, 1887 .. Franks, T. W. (West Bromwich). 

Oct. 19, 1889 .. Gaffhey, F. S. B. (Athleague). 

May 8,1890 .. Gibbs, L. (Walsall). 

May 12, 1888 .. Glass, S. N. (Hackney). 

May 12, 1888 .. Gloyne, E. M. (Manchester). 

May 1,1886 .. Greatorex, A. D. (Toxteth Park). 
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Date of Certificate. 

May 1, 1886 .. Harland, A. (London). 

Nov. 17, 1888 .. Hawkins, I. T. (Chichester). 

May 12, 1888 .. Houghton, J. (King's Heath). 

Oct 16, 1886 .. Jameson, M. W. (Leeds). 

May 12, 1888 .. Lynam, G. T. (Bamsley). 

Oct. 16, 1886 .. Mallinson, T. (Selby). 

Oct. 22, 1887 .. Mellor, T. E. W. (Stockton). 

Oct. 22, 1887 .. Metcalf, J. W. (York). 

May 8, 1890 .. Miller, J. E. (Durham). 

Nov. 17, 1888 .. Millington, J. 8. (Wavertree). 

May 12, 1888 .. Milnes, G. P. (Wakefield). 

Apr. 13, 1889 .. Nettleton, H. (Leeds). 

May 7, 1887 Nichols, A. E. (Leeds). 

May 7, 1887 .. Nickels, F. J. (Leeds). 

Oct. 19, 1889 .. Noakes, H. S. (Tunbridge Wells). 

May 1,1886 .. Osborne, F. (Dover). 

Oct. 22, 1887 .. Parker, W. (Hereford). 

Oct. 16, 1886 .. Pickering, J. S. (West Bromwich). 

Oct. 19, 1889 .. Preston, T. (Bradford). 

May 12, 1888 .. Pritchard, T. (Richmond). 

May 7, 1887 .. Rich, E. W. (Hounslow). 

May 1, 1886 Saunders, E. E. (Walthamstow). 

May 7, 1887 Saunders, Jas. (Newark). 

Oct. 22, 1887 .. Saville, R. W. S. (Accrington). 

Oct. 16, 1886 .. Silcock, E. J. (Leeds). 

Apr. 13, 1889 .. Stringfellow, W. (Southampton). 

Oct. 16, 1886 .. Sykes, E. (Reddish). 

Apr. 13, 1889 .. Taylor, W. J. (Southampton). 

Oct. 16, 1886 .. Thomas, R. J. (Carnarvon). 

Oct. 19, 1889 .. Thomas, T. (Neath). 

Apr. 13, 1889 .. Tomes, G. B. (Eastbourne). 

Oct. 16, 1886 .. Turner, V. H. (Leeds). 

May 7,1887 Verschoyle, B. (Liverpool). 

Oct. 22, 1888 .. Ward, F. D. (Manchester). 

May 12, 1888 .. Wilson, C. L. W. (Bacup). 

Nov. 17, 1888 .. Wilson, J. B. (Cockermouth). 

May 1,1886 .. Witts, J. W. (Skelton). 

May 3, 1890 .. Wood, J. W. (Rochdale). 

Oct. 16, 1886 .. Young, Wm. (Pendleton). 
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inemottss of BtttaMti iQembetst. 



-•oft^^O*" 



The Council, having been requested to append some short notice of 
the decease of Members of this Association, will feel obliged 
by early notice being forwarded to the Secretary, with such 
particulars as it may be desirable to insert in these 'Pro- 
ceedings.' 



It is with much regret that the Council have to chronicle the 
death of Mr. E. Vawser, Past President. The following, ex- 
tracted by permission from the Minutes of Proceedings Inst. C.E., 
vol xciv. p. 372, gives an account of Mr. Vawser's professional 
career. He was the third son of the late Mr. Charles Vawser, of 
Waldersea, March, Cambridgeshire, was bom on the 13th Sep- 
tember, 1841, educated at Peterborough, and afterwards articled to 
the late Mr. M. 0. Tarbotton, of Nottingham, with whom he sub- 
sequently remained for a short period, being entrusted by Mr. 
Tarbotton with the carrying out of various important works. In 
1863, Mr. Vawser entered the office of the late Mr. C. E. Cawley 
(sometime M.P. for Salford), of London and Manchester, under 
whom he designed and superintended various engineering works. 
In 1866, he left Mr. Cawley, having obtained the appointment of 
principal assistant to the Borough Engineer of Belfast, under whom 
he carried out public works of considerable magnitude, including 
the sewering and paving, in one year alone, of 130 streets. In 
1867, Mr. Vawser was appointed Borough Surveyor of Warrington, 
where he designed and carried out many important works, including 
main-sewerage works, several miles of impervious pavements, an 
infectious disease hospital, art gallery, &c. In his letter of resigna- 
tion, dated 22nd October, 1887, he stated that nearly ten years had 
elapsed since his pleasing association with the Council commenced. 
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and that he should always remember with satisfaction that the 
Borough Surveyorship of Warrinp;ton was his first public appoint- 
ment. Mr. Vawser commenced business on his own account in 
Manchester, immediately after relinquishing his appointment at 
Warrington, and soon acquired a large and lucrative practice, more 
especially in sewerage and sewage works, and at the time of his 
death was engaged upon important works at Swinton, Milnrow, 
Eeddish, Tyldesley, Eoyton, &c. He did not, however, devote him- 
self exclusively to sanitary engineering, and amongst other works 
was engaged upon the extensive system of tramways known as the 
Manchester, Bury, Bochdale, and Oldham Tramways, the Barrow- 
in-Furness Tramways, &c. 

Mr. Yawser took an active interest in the Association of Muni- 
cipal and Sanitary Engineers and Surveyors, his connection with the 
Association dating from its formation, when he began his services 
as honorary secretary for the Lancashire and Cheshire District In 
1875 he became a Member of the Council, in 1880 a Vice-President, 
and in 1885 President. During his presidency the examinations 
of candidates for municipal engineerships were instituted. Mr. 
Vawser always evinced the keenest interest in the affairs of the 
Association, largely contributing to its Proceedings, and his early 
death is deplored by the members generally. 

Mr. Vawser was elected an Associate of the Institution of Civil 
Engineers on the 4th April, 1871, and was transferred to the class 
of Members on the 26th January, 1875. He died somewhat 
suddenly on the 15th September, 1889, after a long and painful 
illness. 

Joseph Gobdon, M. Inst. C.E., Past President, and, at the 
time of his universally regretted decease, an Honorary Member 
of the Association, was bom at Haltwhistle, Northumberland, on 
April 16th, 1837. His limited scholastic education was begun and 
completed in that small Border town, where even thus early, he 
developed those features of resolution and perseverance which sub- 
sequently formed the key-note of his character, and in no small 
degree supplied the absence of what would now be regarded as the 
indispensable preliminary training for his adopted profession. In 
accordance with the evident bent of his own inclinations, he was 
articled, in 1852, to the late Mr. James Hogg, then City Surveyor 
of Carlisle, and thoroughly identified himself with every department 
of work in that gentleman's local and county practice. 
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After an engagement of a few months as assistant to Mr. Thomas 
Fenwick, M. Inst. C.E., then Borough Surveyor of Tynemouth, 
Mr. Gordon accepted an offer made to him by Mr. (now Sir) Eobert 
Kawlinson, in connection with the preliminary survey for extensive 
and difficult sewerage works at West Ham, Essex, and in 1858 
was appointed Besident Engineer to carry out Mr. Eawlinson's com- 
prehensive scheme. Having carried the works well towards com- 
pletion, he applied, in 1860, for the vacant City Surveyorship of 
Carlisle, and, being elected, remained in that position for six years. 
Before entering on the duties of this, his first independent office, 
Mr. Gordon had definitely adopted the sanitary branch of engineer- 
ing as his own, and was thus able to work out his matured and in- 
dependent views in what he was wont to call the town of his first 
lova He was warmly and efficiently backed by the then Medical 
Officer of Health, the late Robert Elliot, M.D., who was emphatically 
a man in advance of his time in his knowledge of sanitary science, 
and to whose £Ar-seeing optimism and unselfish zeal Mr. Gordon 
ungrudgingly attributed much of the success of his own excellent 
work in the city. 

In 1864, the Borough Surveyorship of Wolverhampton being 
apparently within Mr. Gordon's grasp,, the Corporation of Carlisle 
decided to retain his services by allowing him the privilege of private 
practice beyond the city boundaries. He was thus enabled to widely 
extend his experience in the preparation of sewerage and water supply 
schemes for various local authorities, in reports on various other 
matters, and in Parliamentary Committee work, for which his never- 
failing accuracy and unvarying completeness of preparation pre- 
eminently fitted him. 

Early in I8669 Mr. Gordon yielded to the inducements offered 
him by the Municipality of Frankfort-on-the-Main to undertake the 
preparation of a sewerage scheme for that city, on the general Unes 
laid down by a mixed commission of engineers and hygienic ex- 
perts appointed in June 1863. The only English member of this 
Commission, Mr. William Lindley, M. Inst. C.E., had, many years 
previously, designed and carried out, at Hamburg, the largest works 
of that class then existent in Germany. The report of the Com- 
mission, issued in August of the same year (1863), being ultimately 
adopted, Mr. Lindley was retained as Consulting Engineer, and 
Mr. Gordon devoted nearly the whole of 1866 and part of 1867 in 
elaborating the main features of the scheme, no actual works being 
commenced until about the middle of the latter year, by which time 
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the main lines and levels of the project as a whole had been definitely 
established and laid down. Closely following the commencement of 
the works, steps were taken to formnlate stringent private drainage 
regulations, providing for the presentation, in every case, of fnlly 
detailed plans and sections based on the mmiicipal datnm, and in 
many other respects (snch as the compnlsory use of lead-jointed 
heavy cast-iron pipes nnder houses), going far beyond anything 
ever previously attempted in this department of municipal sanita- 
tion. The question of sewer ventilation, and its intimate correlation 
with that of sewer flushing, received a large share of attention at 
Mr. Gordon's hands, while his old habits of exactness and conscien- 
tious construction found a wide field for their application, with the 
result that the Frankfort works came to be regarded as models of 
their kind. Deputations from the chief cities of the Continent visited 
them, and even leading English engineers accorded a generous 
recognition of the merits of their design and the sterling excel- 
lence of their construction under Mr. Gordon's self-sacrificing and 
enthusiastic control. In six years about forty miles of the main 
works, and an equal length of private drainage, had been laid down, 
and Mr. Gordon, seeing an opening for consulting practice in Ger- 
many, relinquished his appointment in October 1873, declining 
the offer of a large increase of salary to remain in the service of the 
Frankfort authorities. 

The works designed or advised upon by Mr. Gordon between 
1873 and 1881, when he returned to England, embrace nearly all 
the large undertakings entered upon in Germany during that 
period as a result of the great sanitary movement to which the 
Frankfort works had given such an impetus. They included (in 
addition to smaller towns) the sewerage of Stuttgart, Heilbronn, 
Munich, Hanau, Nuremberg, Dortmund, Bockenheim, Landshut, 
Ludwigshafen, and Homburg, with an aggregate population of 
600,000, and at a total cost, for main works alone, of at least 
900,O0OZ. 

Owing to the claims of his fiamily, Mr. Gordon had for some 
time been impressed with the desirability of his and their return 
to England, for which an opportunity was found in his election to 
the Borough Surveyorship of Leicester. On taking oflBice, in March 
1881, he quickly appreciated the extent and variety of the work 
before him, and devoted himself, with his accustomed energy, to 
the consideration of the abnormal sanitary conditions of the 
important area placed under his engineering control. Owing to 
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the phenomenally rapid growth of the town, the original sewerage 
and sewage purification works had become inadequate to the 
demands upon them, while the frequently recurring floods and 
generally high level of the Kiver Soar had long been recognised 
as injuriously affecting the health of the lower lying portions of 
the borough. Mr. Gordon devoted what may feirly be described 
as the best eight years of his life to the solution of the diflScult 
problems thus laid before him, with a degree of success which has 
evoked the admiration not only of those immediately interested in 
the work, but of those who are specially qualified to express an 
opinion. At an unusually well-attended District Meeting of this 
Association, held in Leicester, in May 1884, Mr. Gordon read a 
paper on the Public Works of Leicester, and personally conducted 
those whose good fortune it was to be present over the flood works 
then in progress, besides lucidly explaining the lines upon which 
the remaining operations were to be conducted in accordance with 
his plans. — Mr. Gordon had, very soon after his return to this 
country, enrolled himself as a member of the Association, of which 
he became an active supporter and a frequent attender at its 
meetings. — In July 1887, at the Annual Meeting held in his own 
town, on the occasion of his installation in the Presidential Chair, 
the further developed works were inspected with enhanced interest 
by an even larger gathering of members and friends than before. 
It would, in fact, be difficult to overrate the technical abiUty and 
fertility of resource displayed by Mr. Gordon in the design and 
construction of these works, on which a sum of 3O0,000Z. had been 
expended when his connection with the borough came to an end. 
Other contracts, for large sums, were then in hand, while the 
whole of the allied schemes, including flood works, sewerage re- 
construction, and sewage disposal, were not only laid down in their 
main and subsidiary lines for successive completion, but a consider- 
able portion of the two latter schemes had already been carried out. 
It may be mentioned that the sewage disposal works include steam 
pumping plant of 800 horse-power, the extent of land for the 
disposal of the sewage being 1375 acres — larger than any similar 
area in England, and coming next in this respect to the sewage 
farms of Paris and Berlin. 

The works just named by no means exhaust the list of Mr. 
Gordon's labours in Leicester, where he performed, with exemplary 
patience and unremitting attention, the ordinary duties of Borough 
Surveyor, including the preparation of new building bye-laws, a 
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borough bonndaries extension scheme, and other general mnnicipal 
work. All this tended to produce the inevitable resolt of overwork, 
and he was warned by more than one sodden, sharp, and exhaust- 
ing attack of illness that his naturally sUght frame could no longer 
withstand the demands which he had been accustomed to make 
upon it. This, however, did not deter him from becoming, early 
in 1889, a candidate for the Chief Engineership of the newly 
created London County Council, to which post he was elected in 
Jfuly of that year. Entering upon the duties of this important 
and honourable appointment on September 2nd, he devoted 
special attention to the permanent working of the newly completed 
sewage precipitation works at Barking and Crossness, besides 
commencing a comprehensive investigation of the condition and 
discharging capacity of the outfall sewers. In the midst of these 
congenial labours, and only ten weeks after taking office, he was 
instantaneously struck down by an attack of syncope, while in an 
onmibus on his way from his residence at Hampstead to his office 
in Spring Gardens. 

Thus passed from our midst, on November 9th, 1889, and at 
the early age of 52, one whose loss has been keenly felt in the 
large and ever-expanding circle of his private and professional 
friends, to whom he had endeared himself as much by his genial 
and unassuming demeanour as by those sterling abilities which had 
done so much to make his reputation as an engineer of the very 
front rank in municipal and sanitary work. His name will 
always be associated with the realisation of a high ideal in every 
department of work with which he had to do, while there can be 
but one feehng of admiration for the determination and self-denial 
which so largely contributed to the undoubted eminence to which 
he attained in a profession whose best interests he ever had at 
heart. He took a leading part in the establishment, in 1885, of 
the examinations now regularly held by this Association, and 
acted as one of the examiners at Manchester, 1887, and London, 
1888. Not only in this way, but in his generous assistance and 
counsel to individuals, Mr. Gordon manifested throughout his 
career a zealous interest in the welfieure and advancement of the 
younger generation of engineers, many of whom gratefully 
acknowledge the value of the freely imparted advice which his 
almost unique experience so well qualified him to give. 

The President and several members of the Council of the 
Association paid a last tribute of affection and esteem to the 
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memory of their lamented coUeagne at the funeral which took 
place in Leicester Cemetery on November 13th, 1889, when a 
large and sympathetic gathering testified to the regard in which 
the deceased gentleman had been held in a town which owes so 
much to his labours. 

Mr. Edward Fry was bom at Nailsea, near Bristol, on the 6th 
of March, 1839. He began life by working at his father's 
business, that of a stone and marble mason. When a young man 
he came to London and obtained an appointment with the Islington 
Vestry, in whose service he remained until the 16th of July, 1874, 
when he was appointed, out of nineteen candidates, the Surveyor 
and Lispector of Nuisances to the South Homsey Local Board, 
in succession to Mr. George Paice. At that time the Board, 
under the able chairmanship of the late G-eorge Ohitty Boor, Esq., 
G.C., held their meetings at a small and inconvenient house in 
Spencer Eoad, and in 1879 it was resolved to erect office buildings 
to meet the requirements of the district, and further, that Mr. 
Fry should have the carrying out of the work. The able manner 
in which he fulfilled his trust is too well known to need description, 
and eminently meeting one of the highest qualifications of archi- 
tecture, though sometime^ overlooked, adaptability for the purpose 
required. The foundation of the new building was laid by the 
then chairman in September 1881, and the hall was reported as 
completed in May 1882. It was about this time that Mr. Fry 
married Miss Amelia White, daughter of the late Christopher 
White, Esq., solicitor, living at Brownswood Park. The designing 
and carrying out of the work was one of great labour, and was 
considered too much for one man to undertake, and especially one 
which might be termed extra official, but it was at Mr. Fry's 
expressed wish that he should be left alone in the work. 

It was about this time the antecedents of his long illness were 
manifested in his naturally delicate constitution. An attack of 
pleurisy prostrated him for several months, and ever since then 
he sufiered from what might be termed a waxing and waning of 
chest weakness, which terminated fatally on the 16th December, 
1889. 

In addition to the office buildings, Mr. Fry carried out a great 
amount of road construction in the district, chiefly in the almost 
entirely newly-formed district now known as the Brownswood Park 
division, which work is noted for substantiality and durability. 
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Mr. Fry was elected a Member of the Association of Municipal 
Engineers on the 20th December, 1884. 

The other deaths are James Farrar, of Bory, formerly Borough 
Surveyor of that town. Mr. Farrar was one of the earliest members 
of this Association. He was for some years in private practice in 
Bury, and died on the 18th April, 1889. 

Mr. W. H. WUds, of Hertford, died on the 17th April, 1890. 
He was elected Member on the 9th October, 1884. 
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